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Dr. : Good niornini; Mr, Smea'.l ; I am Grlad to find you in vour office and aloiie. I 

am told that von arc tlie ]ar,2f;~t manufacturo-r of \varmin2 and A-entilatinsT apparatu- in America: 
and. beincr \-erv much interested in the subject, I have called to get -uch information as you may 
feel dispo-ed to yi'.'e. I also propo-e to CAarnine the operation of vour apparatus in some of our 
public -chool building-. I have been invited to I'ead a paper at the meeting of the State Sanitary 
A-sociation, and de-ire to -tate the truth, as near as I am able to leaiui Avhar it i-. 

Mr. Srnead : I am glad to -ee you, doctor, anil if you are di-posed xo be influenced by fucts 
ratfier than bv th.f-j/ri'-ji. and ^,'.'ill devote tlje nee-e-sary time to a full inve-tiC:ratio)i, and then -tate 
vour conclusions in a poiUic;. 'JAfiu'dt manner. I -vill devote an hour or two a dav to the subject, 
an'l when we are throui'li I have no fear conceiujing the opinion you ^.vill hold. 

Dj-. : Are you the larire^t manufacturer of warming and ventilating apparatu- in 

America '.' 

Mr. Srnead : f'or lai'ge buildings, yes. 'i'he firm- of 

Isaac D. Srnead & Co., ^J'oledo, Cincinnati, AVa-fiington and Kansas Citv, 
Smead, Will= & Co , Philadelphia, 
.Srnead & Xoi'thcott, Elrnira, 
Srnead, Dowd cfc Co., Toronto, 
Srnead Warrninw & Ventilating Co., Bo-ton, 
of which I am the " Smead,'' do more work in our line than anv fii-rn^ in either America or Europe. 

Di-. : How long have you been engaged in the bu-iness ? 

Mr. .Srnead : Since bo\'hood ; over twenty years. The experience of tliose a-^ociated witli 
me \'aries from five 1o -e^'cnteen year.s. 

Dr. : Tell me about the earlv hi-,to)'v of the Srnead heating and ventilating birsines.s. 

Mr. Srnead : 'J'he -^toi'y is too long. The road I ha\'e trai'eled ha.^ Ijeen rough, with thorns 
all along the path, until ditring tlie pa^t seven or eiL'ht years, and there are more now tlian I wi~h 
thei'e wei'e. There would be le-i if jicople would think more. 

Dr. ■ : \\'\i'> commenced the bu^ine-- in which vou are now encraced ? 

Mr. Srnead : In ]'-;02 Hon. Henry Ruttan, of Canada, publi-hed a large book upon the 
subject of warmjn'j and ^'cntilatinw, illustrating some of his theories by diagrams, etc. In ]~06 
th)-, book, bv accident, fell into the hands of some gentlemen in Illinois ^vho were pleased wdth 
the theo)Je-5 advanced by i\Ir. Ruttan ; tliey purchased his patent for the United State-. I Avas 
a bov employed about their office. 

Die : Did Mr. Ruttan manufacture a heating apparatu-, '' 

Mr. Srnead : No, nor did he ever apply hi-, theoiuc-s on \'entilation to a building containing 
more than one room. Th simphj advoaced a fju.ory. He was about eighty year- old when he 
wrote his b^'ok. 

Dr. : What were some of his theories V 

Mr. Srnead : Ijriefiy, tliat the fioint of exit for foul and cold aii- from a rijom ,~houlil be oi or 
h'dovj the fiooi' level, instead of, as then supposed, at the top oi tije I'oorn ; and that a large volv.i/ie 
of rar)ilf'j'iit/d/ij v:'i,rrfi.(-A air >hould be supplied in-tead of a am/ill quantitv of hM air. 
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Dr. • : You surprise me ! Do I understand you to say that previous to the establisli- 

ment of your business people attempted to ventilate their rooms at the ceiling 'i 

Mr. Smead : Yes, and there are many now who do not know Imt tliat is the proper locality 
for foul air exits. Scarcely a week passes that architects do not lay before me plans with no 
other method represented. 

Dr. : But that would render uniform warming impossible, as all the warmest air of 

a room is at the top. 

Mr. Smead : So it wouM e.Ycept by radiation as from either a steam coil or a stove ; and 
furthermore, with the stove or steam coil ventilation is not possible, as they only warm and 
re-warm the air in the room. 

Dr. : What did your employers do with ]Mr. Ruttan's patents and tlieories V 

Mr. Smead : They commenced to advertise " the correct system of ventilation " and to argue 
for the proper construction of buildings. 

Dr. : What do you mean by "proper construction of buildings ? " 

Mr. Smead : As buildings were then constructed only smoke-flues were provided. Occasion- 
ally some so-called "ventilators," made of either wood or sheet iron, were scattered about the 
roof, wherever most convenient for the architect's draftsman or the contractor to locate them. 
My employers (Messrs. Wm. A. Pennell & Co., of Normal, 111.), argued in favor of the construction 
of a large ventilating flue or stack extending entirely through the building from the basement, and 
also the construction of large cold and warm-air conduits. They were entirely inexperienced in 
the work, none of the three being practical builders ; one was a retired merchant, tlie other an 
iron manufacturer, the third a visionar)-, impractical theorist. 

Dr. : Were many buildings constructed as you describe ? 

Mr. Smead : Yes, for notwithstanding the fact that the system was assailed, ridiculed and 
condemned by all those interested in the manufacture of stoves, hot-air furnaces and steam- 
heating appai'atus, there was a pressing demand, and a great many were jjeople anxious to secure 
a S3'stem of ventilation, more especially those familiar with the condition of school buildings 
where children were being boxed-in six hours per day. 

Dr. : W^as the system successful ? 

Mr. Smead : Yes, as to ventilation ; but as to heating, a total failure. 

Dr. : Why a failure ? 

Mr. Smead : Principally because one very important point had been entirely overlooked bv 
all interested parties. 

Dr. ■ : To what do you refer ? 

Mr. Smead : A heating apparatus. Our plans, as I have Ijefore stated, called for " large 
cold-air ducts" for supply, " large warm-air flues," and a " large ventilating stack" or chimney 
for exliaust. Buildings had been constructed wherein these were pi'ovided, and " Tom, Dick 
and Harry" had furnished the heating apparatus ("hot-air furnaces"); thev were insulKcient 
to warm the volume of air required, and as a result either the heating apparatus or the ventilation 
must fail. My employers had guaranteed both, and were in a very serious position. Those who 
had opposed the system were ha])]iy, friends discouraged, and customers mad. It would amuse 
you to read our correspondence during the winter of 'OV and 'OS ; it does me noio (18S9), it 
did not then ! 

Dr. : ^\'liat was done? 

Mr. Smead ; The capacity of cold-air ducts and ventilating flues were reduced, customers 
kept as quiet as possible by jiromises of a new heating a]i]iaratus n^ soim as one <:ovld he 
invented eind rnfmufactured. 

Dr. : An encouiaging outlook I 

Mr. Smead : Not very to those of us familiar with tlie entire situation ; but, with a courage 
born of necessity, work was commenced; and as wo ^\-ere in about the position of those who first 
discovered the force in steam and wanted an apparatus that would enable them to boil water 
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rapidly, ami \vho iiiventtcl the tubular Vjoilei", we took it a- a cruiile. arnl as it could lie completed 
more (|uickly in wrouoiit than cast iron we made the tii'-t air-warmer of wrought iron. 

Dr. : ^Vas it '• a go" ? 

Mr. Smead : Unfortunately it was. The natural fuel in the AVest v.-a-^ soft coal : hut by 
chance this, our first air-warmer, was sent into a section of the country where wood wa- the fuel 
used. Tiie ajiparatus was placed in position under verv favorable circumstances, an^l was tound to 
warm tliree or four times as much air M'ith the same fuel as any other. 

Dr. : I suppose you were then very happv. 

I\Ir. Smead : The visiimary member of the firm was ; the otlier t«'o were iri d'julit. a^i they 
raised the question of dunihiUti/. I was a "boy" aroun'l the office and sh'">p-. au'I was not con- 
sulted, even if I had an opinion. Some scientific fellow in France jiubli^hed a Viook ab':iut that 
time, claiming that wrought iron was the best material ivAa which to cin-truct warming 
apparatus, and following his advice nearly a hundred were manufacture'.!, at a eo-t of many 
thousands of d^illars. Thev were scattered over the Western State^. arjd as ^oon a- cohl weather 
came, and especially where soft coal was used, we soon learned that, although the Frenchman's 
ideas might bie ver^" good for the climate of France, for America \\b must ha^e some other 
matei'ial than wrought iron. 

Dr. : Why ? 

~Slv. Smead : Because of our extremelv cold weather. The ^M'ought ir^in could not meet the 
demand, especiallv when soft coal was tlie fuel used. Manv ••i tlio^e fui'nace* did not last a 
month, and nearly all were used up before spring. 

Dr. : What did you do tlien ? 

Mr. Smead : Wished we had our niruiev back and hai.l ne\'er heard ijf IMr, Ruttan or his 
system of ventilation. 

Dr. : What did your customers do ? 

Mr. Smead : Some of them avy/re ! Some abandoned us. put up stoves or introduced steam: 
for you must remember that anv building can be v:<iriiied with steam if the boiler is large enough 
and the pipes are pi'operly placed. Others, still anxious to secure ventilation, and havin'j confi- 
dence in the principles advanced by us, even if ajjparatus was imperfect, ui'ged us to go on and trv 
again. This was done ; the mechanical member of tlie firm commenced to make patterns f'or a 
cast-iron air-warmer, following tlie same principles as before, namely, the tubular boiler. Here i= 
one of the old circulars containing a cut of the second furnace made by 3Ie>srs. Pennell it Co. I 
have but three of these little books, and value them as relics of the past. 

Dr. : Tliat don't look much like the Smead aii'-wai'rner of IS-ss. 

31r. Smead : Xor does tlie locomotive of today resemble the one made forty years ago. 

Dr. : Was the apparatus you represent here a success ? (See cut page 10.) 

Mr. Smead : In some respects, yes : but generally, no. It was more durable than the other, and 
did not gettireil quite so quickly as did those made of sheet iron ; but, owing to tlie fact that we 
were pioneers in the use of soft coal, we had obstacles to overcome that others had n^t struggle'! 
with. We couh! not ccipy as i;ither manufacturers 'lid, for we were on a new track. Our great 
trouVjle was to present the annoyance from smoke and soot ; this ha'! not lieen accomplished in 
the new furnace, and customers were but little Ijetter pleased than bef'jre. there lieing in their 
minds Vjut little choice between being frozen or smoked. H'jt-air furnace manufacturer^, steam- 
fitters and stove manufacturers were ab'iut tlie only ones tlior'jucihly pleaded \\'ith the second 
attempt to get into successful operation the apparatu> ari'! svsteni that shouh! provide both 
warmth and ventilation. 

Dr. : You speak of other manufacturers •' copving.'' To what i!o V'U refer'.' 

Mr. Smead: For many years tliere have been manufactured '-hot-air furnaces." generally 
made by stove makers anil sold by stove dealers. Just examine these cuts f^ee page- 11 au'i 12 i 
and you will notice that tliev are all aliout the same — a fire ]""'t. a drum an'! a sm"ke-pi]ie. Each 
practically a copy of the other, differing only in name : one calK his the " Fire King." anotlier the 
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" Prairie Queen " ; " Commander " and " ]'eaccmaker " ai'e also vepresenteil, but so far as heating 
capacity is concerned, one is but little, if any, better than the others. They have a small amount 
of heating surface, and that surface is very hot. Their use in connection with ventilation had 
demonstrated the fact that sornetkhu/ neni must be provided, and although nearly three years 
had passed, we had failed to meet the demand ; foi-, as I have said, we could not copy or steal the 
ideas of others, as is done by most manufacturers. IJefdre the >ise of steam there was 
never any boiling apparatus except a kettle ; before the people learned of the necessity for ven- 
tilation they were satisfied with "heat," no matter how it was obtained and regardless of the 
quality of the air. 
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Dr. : I understand that vou ^vr:l■l: rr\-ing to ^et an ajiparatns that ha'l a laj-ger am^junt 

of fire surfact- than anv previotislv rnanul'actiii'<;'l. 

Mr. Smc-ad : Yes, that is exactly wliat we were trying to do. 

Dr. : How did you accomplish it '' 

^Ir. Srnead : In-tead of the fij'e pot of that dav, we made a loni' fire box. the fire b'jx alone 
having more fire sui'face than tlie ordinary furnace. At the rear oi: tiiC fire box were ^orne short 
pipes, tlirou^di which the smoke and flame pa~,-ed to a lai'ge chaniber, thence foi'ward to a front 
chamber, then backai;'ain to tiie rear. Please examine the cuts representing tlie •■ hot-air furnaces.'' 
and vou \vi\\ notice that tlie distance from the- grate to the point "where smoke iroe^ into -moke- 
)jipe is very short — oidv about five feet. 

Dr. : This mu~t make a verv hot '•m'jke-pipe, and result in a i'reat wa-te of fuel. 

Mr. Smead : So it does, and that is one of the reasons whv peo))le comjdain Ijccau-e •■ fur- 
naces ci'uisurne so mucli fuel.'' 

Dr. : You sav " one of the reasons '' : give me anothei' I'cason. 

Mr. Smead : Anotlier reason is biecause tliey are generally set in position Vjv -tove dealers, 
who know little or nothing about heating and tlje question of ventilation. Thev attempt to force 
the liot air into rooms alreadv full of cold ai)', witiiout making anv pro\'ision for the exit of the cold 
air already in the room. Architects are more at fault than tlie owners of the buihlinc;'- for con- 
structing them in the manner the}' are generally built. lint let us Hfo back to the que-tion of 
the proper construction of an air-"warmer ; we will take up the subject of eninneerino- and \enti- 
lation at some other interview. Xow you will notice by examining' this cut that tliis air-"\varmer 
is not built upon the plan of the hot-air fuiTiace at all. iSee cut page l+.j 

Dr. : How large is the furnace vou rejjresent here 'f 

Mr. Smead : The cut represents an air-warmer ten feet long, six feet liii'h and three feet six 
inches wide. 

Dr. : It would therefore seem that you hold on to the smoke and other products of 

combustion for a distance of aljout forty feet before they are pei'mitted to go to the chimnev '? 

Mr. Smead : Yes, and at the same time we present to the ^"olume of coh.l aii- to be warmed a 
very large amount of fire surface heated to a much less degree than the re'l-hot fire iiot and 
dome of the round furnace represented by the otlier cuts I showed vou. 

Dr. : Well, what was the matter with this furnace, or " air-\\"armer,'' as I notice vou 

call it ? 

i\Ir. Smead : I will first answer your questioii by asking you anotlier. Who was thei'C who 
could tell how large to make the fire box, liow much grate surface to use, how lai-r/e to make the 
pipes at the i-ear, the proper size of the long ones or the larcre one that was to connect with smoke- 
flue '? All tlie libraries of the world containe<l but little information upon the subject ; all heating 
apfiliances manufactured at that time were for use of hard coal and heatinci; ^'el■v hot a ~mall 
amount of air. We were working in another direction and had no guide, and onlv bv a r/,iess at 
fii'st, and experimenting with those made ami in use did we learn the answer to your question. 
You ask "what was the matter y " Thei'e was something wrong witli almost evei-v castinLo The 
■^ rules" given by " scientists " whicli we had followed were found to be valuable only on paper ; 
those who had always opposed, i-idiculed both tlie system of ^"enti]ation anil tlie apparatus ; dis- 
gusted customers " kicked," thousands and thousands of dollars had been lost, my ernplovers were 
iliscouraged and the jiresent reputation and condition of the business seemed a lono- distance 
away. 

Dr. : The evolution of the Smead air-waimier makes a verv interesting chai.ter. 

Mr. Smead : Those were indeed days of anxiety. Come in again tomorrow, doctor, anil I 
will give you another chapter. Tliere have been a good many in the past twentv years; the one 
given you only comes down to fsTi'. Tornornjw I will, as briefly as pos:^ible. outline the history 
of the next five years 



14 



SMEAL) & XORTIICOTT, ELMIRA, X. Y. 




< 

as 

D 

g 

H 
12) 

« 






'^iiiiii' 



SIP 



SMEAD k XORTHCOTT, KLMIRA, X. Y. 15 

Mr. Smead : Doctor, I tol<l you yesterday that I would give you some more '-lii-tory" when 
you next came in. I do this because it is true that the story of tlie Ijusiuess you see conilueted iiere 
and at the otlier offices (Elmira, Philadelpliia, "J'orouto, Kansas City, JJ<iston, Ciucinnati and 
Washington) is a correct history of the commencement and ad^'ancement <jf the science of venti- 
lation as it is now developeil, understood and ajjjilied. A thoi'ough knowledge of wlial lias l.ieen 
done, of experiments that ha\-e been made, is sometimes necessai-y to prex'eiit establishment of 
false tljeories, and may keeji j'ou fi-om going off on a track that will lead onlv to embarrassment 
and failure. I am pleased to have this conversation with you for several reason'; ; pi'incipallv 
because it was from meu in your j^rofession that we first received our encouragement to 'jo on, 
notwithstanding the fact that advancement of the science of ventilation was contrary to the pecun- 
iary interests of the medical j^i-ofession. "i'ake, foi- instance, the situation of this city; the 
introduction oi our apparatus in the twenty-four school buildings, whereby over nine thousand 
school cliildren are permitted to sit in rooms from which every cubic foot of air is removed everv 
twelve minutes, has resulted in a reduction of the revenue of the iloctoi's arnonv school cliildren 
fully seventy-five per cent ; and yet it is from the doctors that I recei\-e the strongest recom- 
mendations and most urgent requests that we extend our woik. I am convinced that vour 
profession either do not care for money, or you are the most unselfish of men. Where did we 
stop yesterday ? 

Dr. : Away Ijack in the anxious days of ls=72. 

Mr. Smead: Early in 187-2 some of the firm retired, a new comjianv was organized, and we 
commenced for the third time to manufacture new apjiaratus. The active members Mere our 
superintendent, Mr. S. D. Fisher (now of Smead, iJowd & Co., Toronto, Ont.i, and mvself as the 
secretary of the new company. From that date to 18" we expended many thousands of dollars 
in patterns and machinery, and our improved ajipai-atus was introduced into hundreds of buildings 
throughout the West ; for five years we did a large amount of work, some of which was done with 
considerable credit to ourselves and great satisfaction to our customers. Xot a pattern that was in 
use in 1872 was used in 1877, and success seemed assured. More than S.^0,000 had been expended 
in impjrovements, and but for an unfortunate investment in poor iron, which caused a suspension, 
we should have been contented. The business could not at that stage be permanently stopped ; 
a new company was organized and the ofKces moved to Chicago. Mr. Fisher was still continued as 
superintendent. I was made the president, and filled the j^ositioii as well as I could with all the 
embarrassments incident to that of head officer of a stock company with limited capital and total 
lack of harmony among its stockholders and officers. In January, 1882, I resigned my position 
and came to Toledo, taking as my territory in which to do business that portion of the United 
States lying north of the Ohio river and east of Illinois.* The other portion of the United 
States "was still retained hiy my old associates. During the five years previous to 1882 but 
little advancement had been made either in heating apparatus or in application of the system of 
construction, due mainly to the fact that "Too many cooks spoil the broth." There were too 
many to please, and too many with a I'ight to express and enforce their opinions. I had been wdth 
the business for many years, and chafed under the restraint of no progress ; but at last fifteen 
years after its commencement, I was in a position to push it in my own way, and if I luished it 
to failure it was no one's lousiness but my own. 

Dr. : What was the first thing you did ? 

Mr. Smead : Immediately after I establi.shed my office I employed a draftsman, and decided 
that no apjjaratus should be sold or set except a plan showing tlie proper construction of the 
building was made, and this plan adopted by the owner of the building, and the buildin"-- con- 
structed in accordance therewith. 

Dr. : Was this an innovation upion the past methods V 

Mr. Smead : Yes ; up to that time I had never known such a dejjartment in connection with 
any office where heating apparatus was sold. We did l>efore that sometimes make sketches but 
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generally they were to express to our superintendents our ideas of the way the apparatus should 
be made to conform to the plans drawn hy an architect, who ]iiay or may not have designed some 
plan of supply and exhaust. I took the position that my great experience — a hundred times 
greater experience than any architect had ever had— was a better gnide for the owners than the 
vietrg, tlieorics, ide<is, t/uessrs, or wdiatever you may call them, of architects, many of whom had 
never erected a doz.en buildings.-^ 

Dr. : But some of them claim to have " made the study of ventilation a specialty." 

3Ir. Smead : Your remark reminds me of the United States Senator who stated that he 
"now fully understood the subject of finance," for he "had been studying the subject for the last 
three days." 

Dr. : Was youi- method ap])roved Ijy the architects and tlieii- clients ? 

Mr. Smead : Some of the arcliitects did as they always had done, namely, claim to know all 
ahoi.it everytliiiiij — lieating, ventilation, light, acoustics, stone-work, brick-work, carpenter-work 
construction of all kinds, art, ai'chitecture ; in fact, all that makes life worth livirjg. Others, and 
they (I have since learned) were tlie most prominent ones in the state, said, " We are glad you are 
willing to assume that portion of the work, and to guarantee success ; it has Ijeen the one subject 
that has given us the most troidde." I shall ne\er forget the honest, hearty grip of one architect 
who, when he read my card, extended his haml and said, " I am glad to see you ; I know you will 
succeed if you understand the business. I liave built as many public buildings as any architect 
in Ohio ; I have tried everything — steam, hot water and furnaces — and among all my buildings 
there is not one properly warmed or thoroughly ventilated." 

Dr. : Were your plans approved by owners of buildings V 

Mr. Smead : Yes, as soon as they fully understood the question. The Board of Education 
of Toledo had just ordered the erection of a six-room addition to one of their buildings, and the 
first plan I designed differed so much from methods pursued before that it was only after caj-eful 
investigation that they were induced to adopt it. 

Dr. : What apparatus had they Vjeen using '? 

Mr. Smead : All kinds ; mostly " hot-air furnaces," although they had steam apparatus in 
some buildings. Tliey required new apparatus in the six old I'ooms. The agents for the old 
hot-air furnace claimed they could do better work than I could (they often so claim), and the 
Board purchased theirs for the old portion of the building and mine for the new. 

D]-. : What was the result '? 

3Ir. Smead : It cost 8:236 less for fuel to warm six I'ooms with mv ajpjiaratus than to warm 
the same number of rooms with the other apparatus, on the other side of the hall, during the 
winter of f SS2 and 188-5. They used a less numVjer of tons of soft co<d in our air-warmer than 
thev did tons of Jiard raal in the hot-air furnace. 

Dr. : How about the ventilation ? 

Mr. Smead : The air-meter said that on our side the air in each schuolroiun was changed 
every nine mirjutes, wliile on the other side there was little or mi ventilaticm. 

Dr. : That was in 1882 ; how many school buildings are thei'c in Toledo now contain- 
ing your apparatus ''. 

Mr. Smead : JiJrtynj pnhlic srliool buddin'j in tin i:ity — twenty-four in all. 

Dr. ■ : ^Vhat was dom- with the old ajiparatus ''. 

Mr. Smead : It was taken out and sold for old iron. 

Dr. : What was the total saving in fuel V 

Mr. Smeail : At prices they were paying then the saving in fuel was between -^8,000 and 
89,000 per annum. They use natural gas now, and prices given Ijy the gas company are based on 



* Moreover, the architects themselves are now finding it expeflient to adopt the same method of subdivision in their worlc 
which has become necessary' not only in many of the practical arts but even in the legal professions, namely, either to employ special 
experts in the difTerent departments, or else to organize firms in which one should be the artist, another the builder, another the 
engineer. Mrjdern requiremerds make ^specialization neeefssary, and thei'e are few indeed who can qua'ify themselves for all the rerpiirements of 
almost any profession.— Edv.ard Atkinsryn in Century. 
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cost of warming wiili my aiiparaliis. The small cost of lj(_'Utii]g such large Iniihlings was a great 
surprise to the siipeiiMteiiilerjt of the gas company, ami I am incliiieil to think something of a 
ilisajijiointrnent, as his ]>revious calculations weie haseil on cost in other cities. 

Dr. : Did the Toledo ]5oard reconstruct their buildings to intioduee your system ? 

'Mr. Smead : Yes, in all (jld buildings they built the necessary smoke, waiin .air and ventilat- 
ing flues. The ajiparatus and expense of introiluction in one building cost ovei' ■'siy,t)00. 

Dr. : You refer to thi' High School building V 

Mr. Smead : Yes; all new ones constructed sim.M,- the first test of my apjj.ai'atus have be-eri 
built ill ac(;ordance >,vith jilans desigiieil by me. By plans I refer only to plans for w.arming .and 
ventilating, not to other iiortions ui' the building. I do not can; whether the building in design 
or finish is modern or ancient, or a combination id' both, whether it be one story oi' ten, wln.'lher 
it contains om.- romii or a hundred, whether the owner be Jew or (Tcntile ; I simply take the [jians 
as they are drawn by the architect, make a jdan showin;.;- prop(,'r size and location of smoke, ven- 
tilating and warm air ibies, size and location of heating apparatus, and ask its adojitioii, and 
guarantee success if jdan is followed. 

Di'. : How do you know they will be i'ollowei.l if adopted V 

Mr. Smead : ^J^he owner must contract with me for tlie ajiparatus, which I agree to set in 
position, ready for use, and to furnish a superintendent to see the building freijuently during its 
construction ; and if plans are not being followed he will insist upon work being [Jioperly done 
or stop the work. 

J.*!'. : Does h(_' often have trouble 'f 

-Mr. Smead: Not with the customer, but sometimi'S with .a rascally contractor or " sin.art 
Aleck" of an architect, who idther wants to cover some error ol his own or aid the builder to 
cheat the owner. 

Tliare is one point on, inh;icji. ton h.oot in.orK Irouhlc Uin/n, on, (i,U o/Jwra coni.bin,iid. Ni n.i,-li.n,tii^ of 
(ill, i.ornplaiiUs tiuit conn- f,o m.s cow.e bixonse nf tluis one tJi.liKj. 

Dr. : What is tliat'/ 

Mr. Sniea<l : Deficii-nt height of smoke and ventilatiii'.! tbies. I insist that they are made 
/o7' 7<,sv; r/.s .s«c7/, and should b(; (constructed to a height that would prevent t Indr operation being 
interfered with by other portions of the building, the roof, towers, cupolas, etc. 

Dr. ; I should not sii[j[i<jse there would be- any argument on that 'jui/stion. 

Mr. Smead : You would change your mind if \n\\ should work for us for a montli. \Vhv, 
only the other day I called the attention of an architect to the fact that as Hues were repre.senteil 
on liis plans th(!y could not "draw" wdien the wiinl came from the west. (See cuts jiage is.) 

Dr. : What did he say? 

Mr. Smead: Calleil my attention to his "beautiful design for stone steps to main entranci'," 
dismissing the chimney ipiestion with the remark that "contract was already awanled and could 
not lie changed ! " 

Dr. : What did you do? 

Mr. Smead : Called the atteriti(jii of the owner to the error, and before tin.' building is 
finished those flues will go to a ]ioint not an inch less than eight feet above the highest point of 
the roof. If the change is not made that building, costing over 800,000, will not be properly 
ventilated, and the smoke from the heating apjiaratus will puff out into the fai;e of the fireman 
when he juits in fuel. When the January wind blows frcun the north or west is about the time 
that we want a heating apjiaratus in successful operation. 

Dr. : You sjK.'uk of introducing your apparatus into twenty-four school buildings in 

"J'oledo ; have you had c<(ual success in other citicKV 

Mr. Smead: Yes. In 18h:j I furnished apparatus for two school Vjuildings in W^ashington, 
D. C; there are now, in 1889, thirty-three school hiuildings there, warmed and ventilateil by my 
ajiparatuH. In 1883 I furnished for one school building in Columbus, Ohio ; there are now eleven 
school fjuildings there containing our ajiparatus. In 188:; I I'urnished for one school building in 
Detroit, and last year for ten more ; one for Clevehunl Ijoard in 1880, five in 1887 ; and I could 
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name scores of other cities whei'e tlie same results have Ijeen oljtained. I liavc fiirriisljefl n\>\>:i- 
ratns for more than one tl)ousai)(.l fmihliiigs (luring the last few years. 
JJv. : Do you meet witli much opiiosition':' 




"Wind- ^'^^ 




*Wincl 



No Drult 



Mr. Smead : Yes, ami especially in the larger cities. 

Dr. : From whom? 

Mr. Smead : Steamfitters, plumbers, dealers in hot-air fiii-naces made in stove foundries. 
These y^arties, aided by their political friends, worry us sometimes. 

Dr. : What 

other improvements -^-- ^i= 

have you made since you 
left the old company ? 

Mr. Smead : So many that, 
although we cast several tons of 
iron every day, I ilo not today use 
a pattern that was even denif/ned /' ^ ih 

six 3'ears ago. Coine in tomorrow, '^ " 

doctor, and we will take up the 
subject again. 

* * * -x- 

Mr. Smead : You asked tjjc 
yesterday, doctoi', concerning I'c- 
cent imjjrovements. I will call 
your attention to the first, namely, 
my system of " continuous venti- 
lation." Pre\ious to the inti-o- 
duction of this, witli all kinds of 
apparatus, including our own, if 
the rooms liecame too wai-m and 

the occupant should close the reg- / 1^° Draft, 

ister, entrance of air was stoppjcd. 
I have often gone into school- 
rooms where I knew the arrangements for ventihition to be tlic bcsl, .'nKl found the air very 
bad, and especially would it be noticeable to one coming from ciut>idi', whWi: those who had 
gradually l>ecome accustomed to it wmild not notice the impurity ; but tln' [inKjcss of slow |ioison- 
ing was going on all tlie time, even though unnoticed by teacher or ]jupil. Upon impiirv, the 



Good Draft. 





Wind. 
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teacher Wdiild iiinciceiitly i'c|]ly, "The romn lieroTiiing too w.'tnii, I flo,s<.Ml the register," 
soraetiriies adding," I guess tlie i-ooin has cooleil off iifiw, I will open the register." I determined 
to so arrange my a|]paratus in tlie future that when " tlie r(jom heearue too warm," and the teacljer 
decided to turn ojf" the "heat," she will also turn uu. the " cohl " ; in other wonls, that when she 
diminished the fl<j\v of v;<irm (ilr she should in like [iroportion sajqAy coliJ, n.ir. liy an examination 
of these cuts you will see that I have so ai-ranged the apjiaratus that I mingle the two currents, 
and that air (it ojnj ih:sire<I tenq'tcrature lyiii be secured tJiroufjh the refji-ster, and tliis regai'dles.s of 
the carelessness or indifference of a teacher. (See cuts jtages 21 and -I'-'i.) 

Dr. : Have you made any improvements in registers ? 

Mr. Smead : Yes, notice the one I have just shown you ; there is more liole than iron, and 
with others there is more iron than liole. 

Dr. : Then you only use the iron as a screen ? 

Mr. Smead : That is it exactly. I would he In-tter satished if tlioe were no iron to ohstruct 
the flow of air into the room. Any register obstructs to the extent of the size of the bars ; but 
there must be something over the Hue, and to get them as nearly riglit as I know liow, I make tfiem 
as you see represented liere. 




Dr. : What did you commence to improve next V 

Mr. Smeail : The regulator. I made eleven before I got one that was jiractical. 

Dr. : This one seems very simjile. (See page 21.) 

Mr. Smead : So it does, but it cost nie over §400. I sell tlieni now at a proht for >;:;. 

Dr. : What was your next effort ? 

Mr. Smead : For .several years the most serious com])lair]t ag.-iinst our apparatus was the cost 
of renewal of the linings and grates. 'J'lie burning out of the latter was the fault of the 
fireman ; tlie loss on the former was occasioned, in my oj>inion, lieeaiise they were improperly con- 
structed. I spent several hundred dollars experimenting on new <jnes, and now have one that will 
last for years. I don't hesitate to guaranti.'e them for live yeai's, and they will last ten if firemen 
will use a little care. With the old apjiaratus it was often necessary to introduce two sets every 
winter. 



RuciiKSTEK, Ind., Ajiril o, 1880. 
Sue'T ^Manning, Peru, Ind.: 

Dear Sir, — Mr. Bartlett tells me that it has been rejjorteil to you that the dry closet system is not working: 

well in our building. A'ou certiiinly have been rnisiufornied, as it works thoroughly well ami we are satisfied 

with it. Heating and ventilation are entirely satisfactory. Yours truly, .James F. .Scuix. 

iSuj}'t City Schools. 




VIEW OF REGISTER AND REGULATOR. 
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: Does your present apparatus cost the customer very much for repair ? 



Mr. Smead : Nominally notliing. Here is a tahle which I cut from the last annual report of 
the Board of Education of Columbus. It gives some interesting figures concerning the 

COST OF STEAM-HEATING KEPAIUS FROM 1879 TO 1888, B(JTH INCLUSIVE. 
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Mr. Smead : My apparatus has been in use in Toledo schools six winters, and is now 
used, as before stated, in twenty-four buildings. One of the buildings is the High School 
building, containing twenty-four rooms besides the corridors ; most of the others are twelve- room 
buildings. The city has never paid a cent for repairs, and, aside from grates and linings, they 
hold mj^ guarantee for ten years on each apparatus, provided it has good care. By good care I 
mean about the degree of care you expect your hostler to give your horse. There ai'e a thou- 
sand buildings containing my apparatus, and there are some mighty poor janitors. Recently 
complaint was made regarding work put in by us near this city, and sending our engineer to 
investigate the cause, he found the teachers comjjiaining of cold schoolrooms. Going to the 
basement he found it in great disorder, dirt and aslies scattered all around, windows covered with 
dirt, the fire boxes of the furnaces tioo-thirds f'tU, 0/ fue/, and the janitor in t/ie act of throying in 
more, when the following conversation ensued : 

Engineer : Hold on ! What are you doing that for ? 

Janitor : To warm the rooms. The teachers are scolding me because tlieir rocpms are too 
cold, and I am going to warm them if it takes all llie coal in tlie baftement ox nulls the fiirnares ! 

Engineer: Ha\ e yfju read your instructions ? 

Janitor : Yes, there tliey are ; but I can never warnr the rooms if I folhiw them. 

Engineer : Have you trie<l it ? 

Janitor: No; hwl I am an old steamboat fireman on the Ohio i-i\'er, and know all about 
firing. 

Engineei' : When did ym clean yrnir furnaces ? 

Janitor : Oh, tliey are all right ; I gave them a good cleaning last spring ! 

Engineer : I am the one who sold and guarantees this ap]jaratus, and will teacli you Jiow 
to run it. 

He then spent an hour with him in cleaning out the furnaces (two), and after removing three 
wheelbarrow loads of soot, ashes, cinder, coke and coals, with four or five inches of live coals on 
top of the grates, he put in a small amount oi coal, scattering it well over llie top of the burning 
fuel, and in less than an hour every rriom in the building was warm. 'I'he fnllowing nmrning he 
superintended the firing, and in less than an lioor he warmed the entire budding witli one-half 
the fuel Hsualhj used. Now, doctor, under those circumstances I guarantee no more than you 
would if your patients did not take your medicine. Here is an item I cut from the ])aper today ; 
it refers to one of the lai'gest biiihlings I ever warmed : 

Before Smead's man came liere from Toledo, two weeks af,'o, we were burning just twice as much coal 
in the Court House furnace as we now are doing under his direction. The coal in tlie furnace should not he 
over six inclies in depth at any time, and sliould at all times he carefully attemlcd to so as nf>t to let the coal 
burn out. Will: a litile attention to business, Ihei-e will be no troiilile exjierienced in heating ujj the building, 
and a great deal of cfial saved. 




Section, Line B. B. Showing Cold Air Room, 
Furnace, And Warm Air Flue. 

fSouth Street School Building. Toledo, Ohio. Also in fifteen other school buildings, Toledo.) 
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Di-. : Aro your instructions to janitoi'- hard to nnilr-i-'-tan'l or dii^cult to follow- ? 

3Ir. Snicail : Road tljem and answer the question yourself : liore i- a cojij : 

(''I) Never Ijuild a fire witli cold air shut offfroui furnace. 
(hj Keep tlie furnace clean. 

(c) Uo not allow ashes to collect under ;_'rates. 

(d) In solii.ol liuiMings containiiiL' the dry-ckfict systMu, thf window- Ojienina into cold-air ronrns must 
never lie entiri/ly closed. 

(/■) To rdiei-k the fire, open one of the flue doors. 

Dr. : Ha'-y enonc;;h if a rnait is disposed to do hi=; duty. 

^Ii-. Sniead : ddic ne.vt irnprri\-omcnt in thi- hoatinQ; ajijiaratu,- Avas it^ almost ontiro recon- 
stiaictiiui, wdiiu'ehv my improvod linin'^ wa'; introduoed. a doopi-i- a-h-jian -uh-titutf-.f for the i"dd 
shallow one, an oiujamental and more suitaljh' front added, the jiipes at the rear of the fii'e lio.v 
;d)aniloned, and the top jirjrtion of the fii'o ho.v e.xtendeil. ddii> latter -o-calh.'d imjiro^emont wa~ a 
eomproirnse measure between the Cliicago companv and m\'selF, and mv opinion then woa> that it 
was a step backward, and e.xperience lias ^ince demonstrated that I wa- lught. Ifere are the cuts 
re|ireseTitino' tlje apparattis as improved in l>--'.i). The fri'uit, tlie decji a-li-pan, linina'^ and yrates 
are inine ; the extension at roar I never approved. (See cuts pacre-s 20, I'T and 2S.J 

T>r. : Do vou still retain connection with the (.'hicago liouse ? 

Mr. Srnead : Socially and in the ownershi[) of all old patterns, pat(/nts and iriachincrv, ves. 
We also aid each other in rnanv wav^, hut do not sliare each otlier's gain-^, lr.--e^ or oj.inions, 
although as a latle the)' copy almost e\'ervthing I do. The}' adopt what I ha\'e, lo," exjioi'iments, 
and sfimetimes expensive ones, demonstrated to be oorrect. 

Dr. : pjut none of these cut> represent the ajijiaratus now in u = e — the air-warrner 

standing in your salesroom. 

INIr. Srnead: Xo, they do not. I. have shown them to you tliat you may see the growtli or 
evolution from the first. I am not ashamed nf them ; tln^y have done more gurid than the ^viirld 
\\'\]\ ever know ; but the truth is, doctor, I have //ccoo believod tho tuludar fiu-naco t<< lie tlie lii'-t 
ajiparatus for air-wai'ming. But until during the last few years I lia\'e nut lichen in a jiositi'ui 
to make an apparatus that did co\'o)' mv idr^as in all points. I do not believe that a ri'iund jiij'e 
is the best foian to be used as a i-onduit for the pu'oducis of cornbustion to warm a stirl'aoe -with 
which a rapidly moving current of air is to Ijo heatod. He-re is a cut I'd tho Srnead air-warnnu' 
j'oii soo standing in the salesroom lielow (seo cut page 2!"ij ; but let u- fir-t examine tin- furnai-e 
matiufactured ]irevious to tliis one (on page 21). You will tiotice that in its constiaid ion we 
break every lade we argue for when we design a plan for warrnin'.;' a buildiuLO 

Dr. : How so V 

Mr. Srnead : We say that the warmest air in a roor/i is at the to].i. 

Dr. : So it is. 

Mr. Smead : We tell our customers that the ventilation of a room should be i;in a level -with 
the floor, that the coldest air may be drawn off. 

Dr. : O }'es, I see ; with the Ruttan furnace you ventilate 5'our fire Ijox at the top, 

thereby dra"wing off the hottest products of combustion. 

^Ir. Sme.ad : ^'es, and that, too, through a very large flue or "extension"' into the liack 
breeching or large chambiu' at the- rear. 

Di-. : You then exhausted that at the top by way of the long pipes to front breechinir, 

then tlnat again at the foji by way of the large pipe to the smoke-flue. I don't see how \ou could 
get your a].iparatus warm with any degree of uniformity. 

Mr. Srnead : We could not ; tlie top of the fire box, pipes and extension would Ive ^erv hot, 
vdiile the lower portion would be many degrees cooler. The liottom of " fire fiox exteiT-ion " 
would soon be co\'('red with fine ashes, and hiwer half of the pijies with soot, and both a'-hes and 
soot lieing non-comluctors of hi-at, would rcndi-r jiractically valueless those jinrtioir^ of the appa- 
ratus for heating surface. 
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VIEW OF SMEAD Alli-WAHMEli, 

With front poitiun cut away, shijwin;: interior of Fire Box, Grate, Linings, Rear Extension, etc. 

(iSee pages 25, 35 and 36.) 
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SECTIONAL VIEW SMEAD AIR-WARMEIl. 

Tbriiugh Steel Flues, Smoke Pipe, Fire Box and Ash Pan. (See pages -o, 35 and oG.j 
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i)r. ; I fully uriderstarKl tlie fild one, and ackno-wlc-clge it- flefoot- ; n^Av -1jo'.\' m(^ tlie 

new one. (See euts pages L'!i, 3o, 3], 32, y:-J and o + .j 

3rr. Smead : Tln.-re wei-e man}- rnoi-e defeets to ^rliifh I IjaA'e not ealled your attention, Ijiit 
here is the- new one. First examine the fire box ami A'on ^riJI notice that it i- not exhaii = ted of its 
smoke, flarne and Either leases at tlie to/i. but at the li/AtouK oi' nearh' on a line with the burning 
coal ; and the result is an e\'enl3' wai'rnec] fire lio.x, excejit directlv at tlie ])oint of exit. Avhere it i- 
some hottei'. After the smoke and flame leave the firr- Ijo.x. instea'l of ]"ja = -iria' tlirough tlie very 
largf' extension or large flue witli the warming surfai'C at tlie most distant ]ioint ],o--iblf- fi'^un its 
center, I change the shape of tlii'; flue, shaped thin- : 
tfi two narrow upright flues, shap(_'d thus : 
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J-ORM OF FIRE BOX FXTEX-IOX, 
LS'S-j Pattern. 

and exhaust them again at the liottora, at the rear, i 
two Ijack cliaiTibers, which are also lonfj and nriD'On-. 
\)y. ; I notice that you l.-(-<p fjic '■ ccnte) 



nto 



FORM Of FJRE BOX EXTEX.-IOX, 

1S-S8 Pattern. 



point'' rf-zi-y ntar tJie exterior. 

Mr. Smead : Yes, a necessary thing to do to ] 
duce the best results. These two back chambers 
exhausted by two long steel flues connecting "with 

front chaniljer, and instead of this form being round, as with the old, I make them thus : 

lorii) and n/rrroir. No soot oi' ashes can collect on 

the sides oi' top, only at the liottom at points nnai'ked 
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FORAI OF RETTJTIX PIPES, 

As used froni ESC? to 1888. 



FORM OF RETL'RX FLUES, 
1888 Pattern. 



"a" " a." Witli the old furnace the janitor had tv;elre flues to clean, with this Ijut tiro. 

Dr. : AVith the old air-wai'mer the lai'ge round ]iipe exhausted the front chamljcr at 

the top, while with this I see that )'ou keep it on a line considerabl}' below the top of the two 
long, narrow flues. 

Mr. Smead : Yes, and in this manner, to a considerable extent, I i-xhaust britli tlie long flues, 
back and front chambers, some -distaiu'c below thcdr toji, instead of at the toji as f(U'mer]y done 
with the old one. 
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Dr. : Do you find a saving in I'uel ? 

;Mr. Sineail : Yes, about tliirty per cent. Last fall I pl.aceil Iwo of each kind in the .same 
liuililing to get at comj)arative i-esults. 

Dr. : I see you have changed the location of direct-di-aft damjier. Why '■' 

]\Ir. Sinead : With the old one, located as it was, the heating surface of ihe front end of fire 
box and the bottom of front chamlji-r was hist, ami flame coming so near llie front (which you 
will notice is somewhat onuxmental) that it was liable to crack the castings; while with the 
Smead air-warraer the direct draft is direct into the smoke-fliuv 

Dr. : What is the direct draft for ':- 

Mr. Smead : Simjily to be used a few minutes when fires ai'c started ; never after that. ''J'he 
furnace will not warm any more air than the ordinary round furnace with this damjicr open. 
There are manv other points in wliicli this differs from and is better tfjan the old, but I think I 
have mentioned the principal ruies. No fnrnaix i.-^ nf more Vfdne to the purcluit^nr llion so rnar.li, 
old iriiii if it is not propeiiij set, and this bi-ings us Itack to the question of ventilation and 
engineering. We will commence on that when you come in agaii]. 

Dr. : All right; but one more question : What did this furnace cost you, the first one 

vou made ? 

Mr. Smead: I worked on the drawings and patterns for eighteen months, and the first air- 
warmer manufactured cost me a little over -^9,000 ; I sold it for SGOO. I don't belii-ve you could 
buv it l)ack from its owners for S9,000 if they could not huv another. Come in tonuu'row and I 
will show you some cuts illustrating position of air at different temperatures, and I think I will 
convince you that there is but one correct system of construction if ilesired results are obtained. 
I have never failed luit rmce to convince even the most ske]itical. 

Dr. : You said yesterday that you never failed but once to convince e\'en the most 

skeptical. 

Mr. Smead : I was once awarded a contract on a school building where tlie architect insisted 
tlvat the exit for the foul air should be at the ceiling instead fif at the floor. I failed to con\ince 
him of his error, but he did consent t(^ mv |)lacing registers at the floor liiuj a~ wi-ll as at the 
ceiling; this as a compromise between us. ^Jdie real rea-^fm whv he insisted on his way was 
because his plans wore so drawn when I was called, and he did not want to admit that lie had 
made an eri'or. 

Di-. : But how could yrm warm a room with an opening at the trip ? 

Mr. Smead : There wasii't any opening there I I instructed my superinliiident tn build a 
solid brick wall back of the register, whiidi he did, painted the wall blai-k, set hi^ rcui'-ter, and 
hung the cords ; on 'Uie cord handle was the word '-open," on the other '■shut.'" 

Dr. : JJid the old gentleman evei- disco\ei' tlu' deception '." 



Mayvii.t.e, ^lirli.. Maicli 19, lsS9. 

This is to certify that tlie " Mayvillc Pulilir Scliools" Imve uo« nseil llie i'oni|lele SuicihI system 
of warming and ventilatin;.', includin;.' tlie dry-air closets, since ojieniiiL' sdiool in our new sclioo] l,iii|(liii'.' 
last October; that our rooms are lar;.'e and lii'_di, and notwitlistandin;: we liave been conipcdled during tlie 
past winter to liuni inferioi- and f;reen wooil, ,-tiII the temperature li;is always been kejil conifoitahle and 
the ventilation simply perfeet. There has licen no lieadache, no ilnllness, no want of |iure air. We 
consider the sy.stem as near peifection as has yet been attained. 

The dry-air elosets aie lieyond question the //'■ plus vllrn in that line. There is no di-aina^re, no smell, 
no ti'oulile. We believe in this system tliorouj^hly, indi\ idnall_\ ami officially. 

A. 1;. M \r:KirA.M. 

(Jlinirmnn .Scliool Jloiird. 
Ai'.Tiri'R I'EiTCn. 

rjireetor. 
W. B. Criiiis, M. ]).. 

Mni,l,l-r S<'l,i,f,l lUiuvJ. 
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Mr. Smead : No. There were two eight-room huildings so arranged, and he admitted that 
tliey were the best warmed and most thoroughly ventilated buildings he had ever seon, and since 
that date (1883), I have furnished warming and veiitilating apparatus for every school buildiriL' he 
lias erected — over twenty-five in number. 

Dr. : Does he still insist on ceilinLC ventilation ? 

Mr. Smead : The next year he did, and I fixed them as before. 'JIk- black register, blue 
cords and gold bronze were very ornamental ! After the second year he simply made his designs 
for the buildings and sent them to me, and I arranged the flue^,etc., as I wished, and nothing has 
ever been said about the matter. As evidence o1' the successful operation of my plan, here is 
the report of a chemist who examined the buildings containing "top and bottom ventilators 



r . 



Laboratory of the Chemist. i 

* , Feljfuary 20. 1885. f 

The Honorable 

Gentlemen, — I have the honor to report that, in compliance with directions of Commissioner 

to make tests and analyses of the atmospheric air of the " " and " " school building.s, I have 

performed and make the following statement: 

On the 17th inst. I made some tests in both of these buildings, which lead me to the following conclu- 
sions as to the normal condition of the air therein. The tests made in the LuihJing were in Sfliool 

No. 9, on the third floor, containing 5G white rhildren, and in School No. 0, on the second floor, containing .57 

colored cliildren. On the S'Jth inst. I returned to the building in order to make a quantitative analysis 

of the air. 

The process followM by me is that laid down by Boussingault, based upon the absorption of carbonic 
acid by caustic potash and moisture by strong sulphuric acid, and finally the absorption of oyxgen by 
copper, etc. 

The result of these analyses (taking the air from various heights in the school) are as follows : 

Outside air OO03 Carbonic Arid. 23.00 Oxygen. ] 

Air School r By weight. 

Air School No, 9 0004-5 " " 22.94 " ) 

It is tfierefore concluded that tlie air in the School is of normal coadilion, vjhkh is aUribulahle to good 

ventilation of (lie rooms. 

It is the atmospheric air which is brought in a large volume by the heating apparatus from outside into 
these buildings ; and the warm air of the rooms, finding an outlet into cold conduits, efiects a constant renewal 
of air. Herein lies the secret of the small quantity of carbonic acid found in the rooms thus ventilated. 

This report refers more particularly to the building. 1 intend to again visit the building, 

and muke an additional analysis of the atmospheric air therein, the report of which will be forwarded 
hereafter. Very respeetfully, 

, Chemist, . 

Laboi'.atory of the Chemist, ) 

, :\rarf:h .3, 1885. \ 

The Honorable — 

Gtntlemen, — Yesterday I again visited the School building, and made there a quantitative analysis 

of the air in Boom No. 4 on second floor, while occupied by 52 colored children and one teacher. 
Result of analysis by weiglit: 
Carbonic Acid— .0004. Oxygen— 22.98. 

This air 'is of normal condition. 

Very respectfully, your obedient servant, , Chnnif:t, . 

Dr. : Was your treatment of the architect fair? 

Mr. Smead : I only considered final results ; they are satisfactory to taxpayers. As further 
evidence of the ignorance and blindness of some who should take an interest in sanitary matters, 
I will relate an incident in connection with one of these very schoolrooms. One dav my 
engineer visited a schoolroom and asked the teacher how she liked the system of warming and 
ventilating. She replied : "The warming is all right, and whenever the air is bad 1 pull this 
cord and open the rerjiuf'^r up there, and in a vr-rtj few nioriv-nts the air here is delir/htful." I 

* For reasons that the reader can reailily uiiderstanrl, I do nrjt publish the names, but can show Ihi; originals if anyone 
wishes to see them. ISAAC D. SMEAD. 
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have always thought that teacher a relative of a friend of mine who, to get hettei- air in his 
sleeping-car berth, raised the sash a few inches, fastened it in position witli liis knife, enjoyed 
the ini])roved (?) condition of his berth, and in tlie morning learned tliat he had oidy raised the 
inner sash of the two that are generally used in sleeping-cars. Jle had not changeil tlie condition 
of the air in the slightest degree, but he tliowjlit he Jiad ; and the imagination lias very much to 
do with our happiness or nnhappiness. I told you the first time you oame in that I wanted you 
to be guided l)y facts rather than by notions or tli,eories, and have told you this incident to 
illustrate tlie necessity of careful investigation. As a rule the teachers give very little 
thought to the sanitary condition of their rooms. Not long ago a teacher called my attention 
to "a strong current of air coming into the ivjom at the ventilating register"; she could feel it 
witli her liand. I asked her for a sheet of paper, and slie handed me a writing-liook. I placed 
it near tlie register, and the force of the air going ovt was so strong that it was firmly held 
against the iron. She e.\']>ressed great surprise, and from that day to this has been a great friend 
of our system. ]5ut the "system" is the same as wlien slie comjdained that her room was not 
well \entilated 1 

ScRANTON, Pa., I)eceml)er 0, 18.S7. 
Comrade Alexander: 

Dear Sir, — Your favor of this date is at Jiaiid. I am glad to give you wliat iiiforniatioii I can with recrard 
to the Smead system of ventilation as I have gatfiered it from oliservation and inquiry. I want to impress on 
you to start witfi that I have no personal interest in this sy.stem, iny interest and advantage being rather with 
the old or other systems. Mr. C. F. j\rattes, the Chairman of the Select Council ; ^Ir. T. H. Watts, the Cliair- 
maii of tlie Common Council ; Mr. E. L. AValter, the architect of our city building, and myself went on Monday, 
a week ago, to Elmira to examine the Smead system of heating, ventilating and dry closets in use in the 
public schools of that city. The fir.3t building we visited was heated by both the Smead and anotfier system, 
the Smead system being in a new part which had lieeii in use only a couple of months. Tliere were four 
furnaces in this part, and I think eight rooms, with about three hundred scholars. The beating and venti- 
lation were the most perfect I ever .saw. The doors and windows were all closed, hnt the air was as sweet and 
pure as it could be and the temperature about 70°. We jjassed from this part of the building into tijat part 
heated by another system, and the change was apparent as soon as we entered. In one of these rooms a wdn- 
dow w'as down at the top and in another the door w"as open, and yet the school smell was there. The 
committee were thoroughly satisfied, and so expressed themselves. The committee wlieii selected were rbnsen 
with a view to having as conservative a committee as could pos.sibly be chosen, and they were calculated to 
find all the objections there might be. The volume of fresh air pouring into the building was sufficient to 
change tlie air entirely in every part of the building at lea.st four or five times an hour. After a tfiorough and 
most satisfactory examination of the heating and ventilating features of the sy.steni we went down to the 
basement to examine the dry closet arrangement. This to me was one of the most marvelous things I ever 
saw. Tliere was not the slightest particle of odor to be discerned even within two feet of tlie droppings in 
tlie vault, no di.sinfectants of any kind were in sight, and the entire droppings of three humlrcil cliililren fur 
six weeks would not fib a halfdjushel measure. The urinals were as clean ami devoid of smi-11 as tlio cli.isets, 
although they .stood out on the open floor and were not enclosed. We visited another buihiiir.' and saw its 
operations tliere, and the result was i>recisely the same, and tlie testimony of tlie principals of lioth lluildiu^'■3 
was alike and in favor of tlie Smead system. J have never seiui anything to compare witli it, an 1 I wisli it 
could be introduced into all our school buildings. I forgot to mention that in some cjf the furnaces they were 
using pea coal with best results. Mr. Walter took all llie tests of passage of air and can give voii them if lie 
chooses. We tested it at the intake, dry closets (seats and vaults) and rooms. 

^'niirs truly. E.zra II. llii'ii.i:, .Vio/'/r. 




Mr. Smead : I told you yesterday that I would show you some cuts representing the condi- 
tion of air under various temperatures. Here is a picture I have made to illustrate in colors the 
information you would get if you should locate at as many points a dozen thermometers in a 
room warmed by a stove or by direct radiation from a steam coil, the red representing the warm 
and the blue the cold air. The lady is busy and becomes too warm, and to "cool off the room" 
has opened the window, and at once a stream of cold air rushes in, which, being heavier, falls to 
the floor. The child playing on the floor has the croup that night. The lady tells the doctor 
that she "don't understand why it should," for "it was in the house all day, and the house was 
very warm." The truth is that the child "caught cold" because it was in the current of cold air 
that was traveling from window to stove. Many school children have become injured for life 
because in a room heated by direct radiation, either from a stove or a steam coil, someone having 
opened a window allowed a stream of cold air to drop upon them. 



XoHMAL, 111., March 1, 1S.S9. 
IsA.vc D. Smead & Co., Toledo, Ohio: 

Dear Sirs, — In regard to the furnace you set for us last fall, I write to say that we are more than satisfied ; 

we are delighted. The only trouble we have had is to keep from making too much fire. The temperature is 

even and deli^jhtful all over the house. AVe are especially happy in having father's and mother's room .so 

nicely warmed. Every winter before they have had to move into the back parlor because we could not heat 

their room. AVe want to thank your superintendent for his kind and careful attention while introducing 

the apparatus. After the furnace was finished and ready for ase mother was carried ilown cellar. She had 

not been down for more tlian four years Vjefore. .She was very much pleased with the looks of things ; she 

thinks the front of the furnace too handsome for a cellar, it would almost <io for a jiarlor ornaaient. 

Very truly yours, Flora Pennell. 
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THE POPULAR MISTAKE. 



Dr. 



: But many people seem to think that warm air must be bad air. 



Mr. Smead : The temperature of the air is not an index of impurity ; it is upon the theory 
that warm air is bad air that has caused people to ventilate (J) their rooms at the top, as this cut 
illustrates, and that is what may be called the popular mistake. Omng to fJis commonly mistaken 
belief thai the breath rises, openings are generally made at the top of tTui room, but as they let all 
'warm air out and leave the occupied portions cold and foul, they are always closed in winter, and 
consequently such ventilation (?) has well earned the reputation of humbug. 



REPLY FROM THE CHAIRMAN OF THE HIGH SCHOOL BOARD, CHATHAM, ONT. 

Chatham, November 14, 1887. 
W. C. WiLKi.vso.v, Esq., Secretary Board of Public School Trustees, Toronto: 

Dear Sir, — I found your letter awaiting me on my return from Toronto. In reply to your inquiries I beg 
to say ; 

1. The Smead system of heating and ventilating and their dry closet system were introduced into our 
new Collegiate Institute hiuilding erected last year, and have been in constant use since the ojjening of the 
school in January last. The results have been all we expected, (^)ur eight schoolrooms, corriilors and a large 
assembly hall have been heated and ventilated in a. most satisfactory manner. 

2. The dry closet system has received my particular attention. 1 have personally ohserved it in actual 
ofieration almost weekly since January last. It has in our school given unqualified satisfaction. Neither in 
the schoolrooms nor in the closets themselves have any disagreeable odors been perceptible. The closets 
were cleaned out in the summer by sprinkling a little coal oil on the excrement. The whole was then con- 
sumed with no trouble by fire, leaving a small residuum of ashes. We keep a small fire in the ventilating 
furnace when there is no fire in the heating furnaces. The introduction of this closet system solves, in my 
opinion, a very difficult problem. I have seen criticisnjs of it recently in one of the Detroit newspapers. All 
I can say is that our experience is wholly at variance with these criticisms. I will be pleased to answer any 
further inquiries, or I refer you to our principial, Mr. J. D. Christie, E. W. Scano, \V. H. Stevens, or S. T. Martin, 
the three latter forming with myself our building committee. Truly yours, A. Bell, C. C. C. I. B. , 
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V/ARMING BY AN OPEN FIRE. 



Mr. Smead : Here is another liumbug illustrated, so far as vM/naing is corieerrjed. 

Dr. — : What have you here 'i 

Mr. Smead : A representation of a room warmed hy radiant heat from an open tire. You 
will notice that the man reading has already raised up one fogt out of the cold. L>y and Ijy Ije 
will want to turn around and warm his hack. 

-I-*r. : I have always thought there was a great deal more sentiment tlian sense in some 

of the poetry and prose written about the "open fire." 

Mr. .Smead : 'J'he much admired open fire is only for the eye, and is all right if there is a 
large register somewhere in the room through which tliere can How a large volume of warm air, 
and the volume must he considerably larger than the capacity of the fireplace flue. 

Dr. : Why ? 

Mr. Smead : Otherwise tlie fireplace will "draw" cold air into the room througjj evi-ry openin^f 
it contains, even through the keyhole. This cold air falls to the floor, diffuses along over it toward 
the hot lire, and the occupants of the room suffer from cold feet. 

Dr. : That makes moi-e business for the doctors. 



Ithac.s, N. Y., .January 27, 1880. 
Ih,n.\c \). fe.ME.Mj & Co., Toledo, Ohio: 

('Jcnllemm,— Y om systeni of heating and ventilatintr, which lias been in use in our new lli;.'li .'^lIiooI 
buildinj^ since the 1st of Septenjber last, proves in every respect to 1je most satisfactory. During the extremely 
cold weather a short time sifjce, when for a full week the thermometer every morninp.' ranj/eil from zero to 10'' 
below, the temperature of our schoolrooms at 9 o'clock was in every instance uj. to OH^ or 70'". We ajipreciate 
your method of pas,sing the foul air under the floors, whereby they are kept moderately warm. Our pvjjih; no 
longer suffer from cold feet in the schoolrcjomn. The ventilation of the rooms is excellent ; indeed, I liardly see 
how it could be improved. 

I cheerfully recommend your syst(;m of heating and ventilating as superior for publii- buildin^rs to any- 
thing before the public. - Very truly yours, L. C. Fo.^tkj:, Sup'l of ,S'-hooh. 
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THE GENERAL REMEDY VERY BAD. 




Mr. Smead : So it does ; but here in a picture representing a condition that will aid the 
doctors and injure the people more ; it represents a condition that I have often found to exist. 
The register at the top is closed, and as the warm air cannot come in except the same amount of 
the air in the room goes out of it, the air already in the room goes down the cooler side of the 
register and is warmed over again. The people breathe it, it goes to the furnace, is warmed, the 
people breathe it again, it is warmed over again, and after several such revolutions it becomes 
fit only for the sewer. 



New Lkxington, June 8, 1880. 
Geo. W. Keely : 

Dear Sir, — In reply to your letter of inquiry as re;,'ar(ls the Smead Iieatin;,' and ventilating, wuulJ say we 
have bad but little experience as yet, but are well satisfied with wliat experience we have bad. It has not its 
equal for heating and ventilating. 

We did not go it blindly, hiut sent a committee to see and investigate the matter thoroughly. The com- 
mittee visited several large school buildings boated and ventilated by this ."ystem,and came home convinced 
it would do all claimed for it. They found that any room in the building could be well ventilated witliout 
opening the doors or windows, whili; in tlie huilding in which steam was used the doors and windows bad to 
be thrown open to secure the needed ventilation. Our committee made an arrangement with the janitor of 
one of the buildings visited to wait until they could be jiresent in the morning before starting the fire. On 
their arris'al they found the thermom(;ter in the schoolrooms stood at :>'.)°, and in just sevent(;en mimites from 
the time the Are was lighted the tliermometer showed 70°. They also investigated dry closets, and found 
them just a.s represented by Mr. Smead's agent. 

I am interested in our schools of Ohio, and wish to see the ventilation of our schoolrooms improved ; and 
I am confident we have filled a long-felt want in the adojjtion of the Smead heating and ventilating system. 

I am authorized by our Board to say they freely and gladly recommend this system as complete, and jud 
what every school huildinff should have. Yours very respectfully, 

W. T. Mei,ov, 

Clerk of Board of Educalvm. 
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PARTIAL IMPROVEMENT 



Dr. 



— : What does this represent ? 

Mr. Smead : The position of the warm and cold air with llje exliauht register a few feet off 
the floor. I was recently called to examine a eliurch tliat was " uncomfortable " in the wintei'. 
I went to the building (an old one) with the pastor and a numl^er of the building committee. 
The pastor said he could " not • understand why the people complaini-d. A\'c' have four large 
furnaces, and it always seems warm enough in the pulpit." TIk; ti'ustee reniarked that they 
couldn't "all occupy the pulpit" and that it " is cold ilown among the pews." 

Dr. — : What was the mattei' ''. 

Mr. Smead : The room was supplied with at least twenty exhaust I'egi.^ters, about ten on a 
side, and all located as you see represented in the piclui-e, about four fei;t from the floor. Tin- 
people were in a strata of air twenty degrees colder thajj that occupied by the jjreacher. 

Dr. : What did you do V 

Mr. Smead : Explained to them the cause of the ti'ouble ; they st<jpped up the so-called 
"ventilators," cut some holes in the floor, built boxes connecting the audienc(,- room with the 
four furnaces, and produced the condition shown in the previous cut, namely, changed from a 
condition of cold air to " warmed-over air," and I lost my time and expenses of the trip. 



Glexs Falls, N. Y., August 17, 1886. 
Ch.vkles II. Peck, Sup't Buildings, Worcester, Mass.: 

De(ir Sir, — Our central building is heated and ventilated by the Smead system. We have occupied the 
building something more than a year, and to say that we are fully satisfied is puttin;.' it very mildly. With 
the thermometer 30° below zero we had no difficulty in warmina- the whole building within an hour from 
starting the fire. The ventilation is so good that in coming in from out "f door- the only diifi-rencc- you wouM 
notice would be in temperature. The space heated, exclusive of ba.sement, is 17J,000 cubic feet. The cost for 
the year — burning wood — was $271.89. The cost with soft coal would jicrhaps have been a little less. After 
all, the best thing of all is the dry closets. Should you wish any further information, I shall Vje glad to 
give it. Very truly yours, SnERM.\N- Willi.v.ms, Sup'l Sclioole. 
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DIRECT VENTILATION. 



Dr. : Why didn't they change the location of the registers to a point on a line with 

the floor, as you show in this drawing ? 

Mr. Smead : They could not do so without great expense, as the wise architect had com- 
menced the flues at that point. The hot-air furnace man had taken all their money for the work 
he had done, and they had no more with which to secure a complete system. This cut I have 
last shown you represents direct ventilation, and is correct in principle. The plan can be 
built into buildings already constructed, and successfully, too, provided there is someone in 
charge who Icn/yws hov) to do it. 

Dr. : This seems to represent some of the work I have seen in one of our public 

school buildings. 



Toronto, Ont., March 22, 1889. 

Dear Sir, — In reply to yours of the 11th, would say that the Toronto Public School Board sent a depu- 
tation of five (and I accompanied them) to visit the leading cities of the United States, for tlie purpose of 
gathering the latest and best improvements in heating and ventilating school buildings. The coojmittee 
returned home last night (hence the delay in answering your letter), having visited nineteen cities, and they 
are unanimous in the conclusion that the Smead system is the best and cheapest in use. We found two 
schools heated by steam, direct and indirect, tliat were, perhaps, as well ventilated as if by tlie Smead system, 
but the cost was about twice that of the Smead. 

AVe have in Toronto the Smead furnaces in twelve of our schools, and the dry clo.set system in nine of 
thern, and they have proved very satisfactory. In view of the fact that we propjose building nine new schools 
and enlarging ten others, and the Board being specially anxious that the schools be well heated and venti- 
lated, was the reason for sending the deputation, and they have come to the conclusion that the Smead system 
is the best, and I indorse that opinion. There was considerable opposition to it at first, but after two years' 
experiment with it in some of our .schools the opposition faded away. Should you wish my opinion on any 
of tlie details of the system, I will be pleased to answer any questions you may ask. 

Yours truly, 0. II. Bisnor, HupH of Buildings. 
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Mr. Smead : Yes, in the old buildings ; but in the new ones I exhaust the air upon a rnueh 
better plan. Examine this drawing. You will notice that by the use of furring strips laid across 
the joists upon wliich the floors are placed, between the floor and the plastering of the 
ceiling below, a space is formed and air can freely pass either o\er or between the joists. I place 
the exhaust registers at several different jjoints around the room, through which the air can pass 
to space under the floor, thence into -^'entilating flue. 

Dr. : This must prevent strong local curreri,ts such as you mu>t have with the direct 

ventilation. 

Mr. Smead : Yes, and at the same time warms the floor, as aftei' tlie aii- liecoine^ heated the 
air going out is warm, the floor absorbs almost all the heat it contains before it reache- the stacks. 
Anotlier advantage is, that with this plan, <^ine ventilating flue can be made to do duty for several 
rooms if properly located and of proper size. 

Dr. : Not much chance for cold feet in a room constructed as you represent here. 

Mr. Smead: Xo ; and that is one reason why the doctors' hiills among school cliildren in 
Toledo have been so much reduced. You may remember that I called your attention to that 
when you were in a few days ago. 



Cleveland, Ohio. Ajiril 20, 18s9. 
IsA.\c D. Smead & Co. : 

Gents, — Your heating apparatus and drj' elo.set system is, in my opinion, the best the city of Cleveland 
ever had in our puljlic schools. It is far superior to sewerage and steam heating which is used in some of our 
scfiool Vjuildings at the present time. Had I alone the power I would discontinue thi- old system and jdace 
your api/aratus and dry closet system in tlieir stead. As to the Leo.der articles condemning your system, pay 
as little attention to them as possiVde. They are liable to write all kinds of ttash about a jierson. I suppose 
if you had " greased " them your system would have been the be.st in the land, 

Ver}' resjiectfuhy, Pn, Voelkle. Ex-memhrr of the Board of Education. 
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Mr. Smead : We spent some time yesterday examining the pictures I made representing air 
in its various positions, and I tried to show you that the position it occupies is governed almost 
entirely by its temperature. If I am correct must it not follow that successful warming and 
ventilating depends upon the skill of the engineer in so arranging his plan that, with the lowest 
degree of temperature comfortable, the best results may be obtained ? 

Dr. : Why do you say " with the lowest degree of temperature " ? 

Mr. Smead : Because, except such degree of warmth as we. may get from the sun, all other 
heat is secured at an expense — at a cost of dollars and cents, and that, too, in several directions, 
namely, cost of apparatus, cost of fuel and cost of attendant to care for apparatus and supply 
the coal. 

Dr. : I understand that you claim to have reduced all to the lowest point possible, 

Mr. Smead : Perhaps not to the lowest point it will ever go, but we have reduced it to the 
lowest point up to this date, and I am at a loss to understand how it can be taken much lower. 

Dr. : Do you reach low tide in every building ? 

Mr. Smead : By no means. 

Dr.- : Why? 

Mr. Smead : There are many reasons why. There are no two buildings exactly alike, and 
it is not possible always to apply all the rules to every building. It would be if we could have 
the entire and absolute arrangements from commencement to completion. When this is done we 
always strike the low point. 

Dr. : During one of our first interviews you convinced me that your warming appa- 
ratus is correctly constructed to get the best results from the fuel used. What features do you 
consider next in importance ? 

Mr. Smead : No less important than the heating apparatus is correct engineering or arrange- 
ment of cold and warm air flues, location of the apparatus, a faithful execution of the engineer's 
plan, and care of apparatus after it is turned over to the customer. 

Dr. '■ — : I wish you would show" me a job of poor work, and then show me the same work 

properly arranged. 

Mr. Smead : Come in tomorrow and I will. 
' * * * * * * *■ 

Mr. Smead : Good morning, doctor ; I told you yesterday that I would show you two kinds 
of engineering. Here are some pictures that fairly represent the ideas I wish you to understand. 
(See cuts pages 47, 48 and 49.) 

In 1882 I was requested to submit an estimate to furnish warming and ventilating apparatus 
for a school building in Youngstown, Ohio. I was informed that there were already in the 
building "hot-air furnaces," and that "the only warm portion of the building during cold 
weather was the basement," and that was too warm ; that about " one hundred tons of. hard coal 
were burned annually," and schools were dismissed because of cold schoolrooms very often each 
winter ; that " board were prejudiced against furnaces." Upon examination of the building I 
found exactly what I have seen many, many times before, namely, small fumades, small warm- 
air pipes, stnall warmrair fues, the basement room sjjoiled for any other purpose than for fuel and 
the " hot-air traps," which some inexperienced hardware dealer, or some traveling " salesman " 
who sold furnaces on a commission, had sold the board. They could not be used for play-rooms 
or for janitor's quarters, and what was worse, there were no ventilating fues in the entire building; 
the air of the schoolroom was simply horrible. (On page 47 I represent a basement plan of the 
building as I found it.)' A careful measurement showed 570 feet of warm-air pipe. (On page 48 
I represent the plan I presented for the consideration of the board.) 
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liASEAIEX'l" J'J.AX OF SCHOOL BI'ILDIXG, V(.)l 'X(:rSTO\\'\. oIIIO. 

showing apijlication of " Hot-Air" systeiit of Warunng. For ex[jl;ination, seo [la'^e 4i'i. 
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BASEMENT PLAN OF SCIKjOL ];riLDIN<;, Y<)\:}^(,S'ri)\\y, OHIO. 

Sliovving application of Smead System of Warujing. See pa;.'e 50. 
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l'l,AX Ol'' FJIiST STOItV OF S( IIOOL nrn.])I.\(,, ^ f^lN(,s'i(.»\VN\ OIIIO. 

See jjagij .jij. 



50 SMIvMi A NOIITIICOTT, Isl.MlUA, N. Y. 

A glance at carli must conx incc aiivmn- that tin.' latter is llie irioro simple. 

With \\ii\/irsf., the hasemeiil nxjins are s|jijileil. 

Witli /iii/iij, iJiily a small jioi'timi is ficeiqjieil liy ajipai'atiis. 

With t\i^^ fii:it, loiiv tires iriiist ]>(; built din-iiig (all ami s|)i-iii'_;' mouths. 

AVith mine, onlv Uvo tii'cs ai'e nece-ssary iluriug the Jail aiul s))rin'_;; mnullis. 

With the /''/■.■>■/, thei'e is a large (.exiieiise for loug, lioi'i/.oiilal tin pipes. 

AVitli /niiii\ there is not -a foot of tin l>ipe useil. 

AVith they!;-.s7, there was .a sinnU, iliinq), U)i<li:r(/i'oiiiid i\ii\i\-;uY hox, to he lillc;il \s'itl] I'ats, ih'ail 
I'ats, water ami i-uhltish that always collect arouml a school huililiug. 

With rniiu\ a C(ji.n-Aii; r.ooM tliat can easily he kept clean. 

AVitli Ihti fist, there aix- in the building (built into the walls) snuill, tin. waian-air llm-s llial 
are c-i'.punsive and diff.iult to introduce. 

With mine, large bi'iek flues clos(/ly connected with the warneair chamber. 

AV^itli \.\h- frst, the air is con\'eyed a long distance hoi'izontally. 

With inin.e, tlie warm air ordy has to /-wc, which it must necessai'ily do, n.p the laig'<.' fines. On 
jiage 49 I rejiresent the plan of first storv, showing location of waiaji aii', smoke and xe-ntilating 
riues. Ai'rows i-epi'cse-iit entrance of warm aii' ami exit of fold .aii'. ^ly guai'antee was: the tem- 
poratui'C sliould be neai'U' tin: sunn: in oil 'portions of tin: room.' that th(' \ai'iatioi] shi^uld wA. 
exceed ti_oo deijrees., and that the inJ.ire bnildinij i-onld hi: n-orrrn'jl v)lthin ti.eo honrs ofter fires were 
Hilh.trd,. Xotwithstanding the siinpliriti) cjf mi/ pilnn., ami our stron/j {purruntee, the p/rejudice of 
the lioard against furnaces was so str<mg that ///// tiijl n-os rejertejl, and steamdieating apparatus 
was introduced. DuiiTig the summi'i' r.f IS^-i, o]]e year later, the board, after using the steam 
apparatus in tin- building referr(.'d to one winter, with a \acation of two week^ for repairs to 
apparatus, contracted with me to fui'nish heating appai'atus foi' two school buildings, and the 
following letter, wi'itten l;y the superintendent of Youngstown schools to superintendent of 
Itlia(;a, X. Y., schools, gives evidence of the I'csult ; 

YoL-.\osTow.v, (")., .January 20, 18S4. 
Siiperintenderd L. C. Foster, llliaco, N. Y.: 

Be.vr Sie, — Your favor received. Jn answer, would say tliat w(- liave tried about every kind of lieatin^' 
apparatu.s, and prefer the " .Smead systenj of hftHti?c_' and ventilating; ' to arjythinf.' else, in respect either to 
heating, ventilatinrj or economy. We expect to put it into two additional buildings ne.\'t summer, .^ome of 
our teachers wlio taught last winter in a building heated with steam say that "there i-; no comparison." 
One says the cbange to Srnead system has certainly imjirored her Iicaltle 

Very truly, etc.. K. -^^l .Mii.i.an. Siip.rintendent. 

I will simjrlvadd that during the 'summer of 18-^4 the ^'oungstown lh>ai'd introilui/ed our 
apparatus in two more school buildings, and refer to W. X. A^hbaugh, Ksip, sucretai'v of the 
Board, for such other information as the reader may desire. 

Dr. : J undeistand the difference now , and it seijui^ thai tin.- ^'oun'_l■-lo^\ n JSoai-d did too. 

Mr. Smead : Yes, and so have hundreds of othei- sidionl board- been taught some lessons 
during the past few years. Ta.K payers would be sa\cd a large amount of nuuiev if the lesson 
were learned earliei'. 

\)y. : Does our system of constantly (dninging our judilic otlicer- atT(.'et the -ituation '' 

Mr. Smead: If work-, lioth ways. I don't know- ho\\' it could be ini])ro\(Ml. Take the 
^'oungstown case to \\'hich I have just called \'oui' atliuition. I pr(.'-umi' there is not a nnunlier of 
the pi'esent Boai'd who know- anything about the lioiddc the iJ.iard had pi-e\iiui- lo 1--:;. or who 
knows much aljout tin; present apparatus ; :ind the idiances are licit the jiiniliu- know le--. '^J'liere 
is no (jne finding I'ault, and the engiieau' who sum i did, i- foi'gotten. If he hail l'aile(l, ihe lioard 
and all the pati'ons of tlie school would ha\e lieeu \idling thcuiiseUes hoarsi.- lo titjd hitn, ami the 
press would lot chai-ge him *1 pei- line for ihi' adveilisennuit of the fact; ami -love dealers 
and steamfitter- would be sending inarked i-(,pies of the p.iper- all over the counliv wilh the 
kindly effort to sa\c others from similai' dangci'. 
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\'VA\s\'va:'s:\\\: mew. 

Showin;/ Ail-Warmers, Cold-Air Room an'l Firit and .Second Story Ketrihtors of jilan referred to on 

page 50. 



SMEAD & KORTHCOTT, ELMIRA, N. V. 



r o 



Dr. : You have i-eferrod several times to steamfitters and plumbers, Init have said Imt 

little about steam-heating apparatus. There are many who seem to prefer steam apparatus to hot- 
air furnaces. 

Mr. Smead : So there are, or rather there vxre; and as against the " hot-air furnace " system, 
I should prefer steam myself if I could afford it. 

Dr. : Is steam apparatus more expensive than Iiot-air fui-naces ? 

Mr. Smead : Very much more expensive. 

Dr. : How does the first cost of the plant compare with the cost of yours V 

Mr. Smead : A first-class steam-heating apparatus costs about twenty-five per cent more tlian 
the Smead apparatus. Prices for steam-heating ajjparatus are something like vabies on horses. 
You can buy a horse for $40 or $400 ; only the thoroughly posted can tell the difference — until 
they use them. Here is a list of bids recently submitted on a $400,000 building : 

Steam heatin;,' ?24,000.00 

('.,127.00 

" 17,!)5ri.23 

7,525.0(1 

Isaac D. Smead ct Co., " Smead apparatus " 20,890.00 

Dr. : AVho secured the contract ? 

Mr. Smead : Isaac D. Smead & Co. 

Dr. : Why was there such a variation in prices ? 

Mr. Smead : The low bidders did not consider the cpiestiou of ventihition at all, and the high 
bids were "wild bids," submitted by firms exceedingly anxious to "down'' us. Firms accustomed 
to execution of large contracts, and who do strictly first-class work, did not bid at all. 

Dr. : What would have been their price if they had bid ? 

Mr. Smead : On the basis of prices for the class of work done in government buildings, where 
every effort is made to get the best, the price on the building I have mentioned woidd have been 
from $:!5,000 to $40,000. 

Dr. : You refer to cost of apparatus. 

Mr. Smead : Yes, set and ready for use. 

Dr. : You admit that a building can be both warmed and ventilated Ijv steam ajiparatus V 

]Mr. Smead : Certainly I do. I will further say that almost any steamfitter can put in a 
boiler and pipes enough to get a building hot. 

Dr. : But greater skill is required if ventilation is considered ? 

Mr. Smead : Very much ; there are not a score of engineers in the United States who thor- 
oughly understand the business, and they generally introduce some plan of mechanical ventilation. 

Dr. : What are your ol)jections to use of steam in, for instance, a public school 

building ? 

Mr. Smead : I am often asked that rpiestion, and I'econtly where a contract was pending and 
my statements were to be answered by a steam-heating engineer, I submitted twelve reasons why 
steam apparatus was inferior to ours. I could have given more, but "rested" on twel\-e. Here 
they are : 

1. Because the first cost of the Smead is from one-third to two-thirds less than for first-class 
steam healing. 

2. Expense for fuel is from one-third to three-fifths less. 

3. Expense ior janitor to care for the Smead is about onedialf less than for enr/uieer to care 
for steam apparatus. 

4. ThorotKjh ventihition in a schoolroom cannot be secured with steam apparatus at any- 
thing like a reasonable cost, and is not secured at (dl where direct radiation is used, and never, 
either with direct or indirect, wJien ternpereiture (jutside of buiddint/ is 12" beloir zero. 

5. There is no possible deuu/er from e-vplosio)/ with the air-warmers, while with steam there 
is constant danger, whether the pressure be "high " or " low." 
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t'l. Tlu'i-o art' 9*0 irater pijies U> fi-('<::-:i\ Inii-^t^ mul li;i u'dter <iU Ijirotujli Ilia liidliliiiij, I'liiuinLC 
jilasliT and furniture'. 

7. Kopairs for steam boilers, ]iuni|is and pipes iriJl cast in. ten, years leu /I'l/us us iiiiirli as J'nr 
II10 Siiie<((l, and must always be made Ly a skilled steanititter, while any janitor who is conijieteiit 
to sweep a room can replace broken or worn-out castings in the aii'-warniei's. 

S. The Suiead will warm and \'entilate a liuildiiig iliiriiKj iiii.y Icind of ii'miiktiv, -no iiuitltT 
lioir liiird the irind hJoii'S or lioii' lon^ the ntamiri/, 'irhJJc stinijii. i-oiitr<irt,ors 'will, sehloiii, (/ii.dj-tmtce n^lth 
)ncrciiri/ 12° helow zern. 

'^. '^riie Sniead air-warmers are sid in connection with slroiiijiiiiiliiiiji(irt(in.t'/it(.ti'iUs,on, k pl<ni 
of w)itihitio)i that no steam contractor can use. 

JO. liecause with the Sniead a building fun. Im inirini:<l in. oii.c, hoii.r from tli.e time fires (ire 
fairly hnriiiny, while from four to si.r hours ore. rcijidml iril/i. stroiii, (iii/iirriitiis. 

1 1. IViree-fiftlis of the force generated l)y the burning fuel in steam a,[ij)a]'atus is losi, in the 
form of meclianicnl motion, ami does not appeal' as temperature in th<^ rooms, whih' with the 
Smead scven-eiyhths appears in room as tempoi'atur-e, and oiie-e.iyhth. only is lost. 

12. With the Smead absolute imiforDiity of tciii.jirrnliire can be secured through(jiit a build- 
ing, while with stoam-hcating ap]iaratus rooms a distance from the boiler are gcuei'ally from, ten, 
to fifteen deyrees cahler duriiiy cold (tnd u-indy ireoth.er. 

Dr. : Who secured the contract V 

]Mr. Smead : I did. We always do when the (irlmd fuels are faii'ly ccjnsidered. 

Ur. : Your indictments arc; sevei'e. 

Mr. Smead : I can ))rove every one to be a "true bill." Ilei'e are some items which I have 
just cut from a papier. I offer you these on the question of danger. 

t'oin' W.WXE, lull , .lariuary i:!. 

St. Mary's Catholic Churc^li, on Ijafayette street, was (ntirely destroyed today by the e.xplosiou (jf the 
boiler of the .steam-heatiu},' apparatus. The walls and tower are .«till standing, but by order of the Mayor and 
Council will be taken down at once to i)revent further fatalities. Anthony Evans, the euKiueer, was instantly 
killed. He was in the boiler-room at the time, engaged in gettinj^ the church warmed, to liave it renib/ fur 
about 2Utl scltool eliUdren, ii'ho urn; to nil end services Idler in llie iiflrrnnoii. l'"vaus' remains were liin-jed in the 
debi'is, and the firemen were over an hour di<,'j,'infi; them out. Alberta Williard, ;i scho(il-t,drl of 12, had just 
left her father's house, near by, on her way to school, and had reached the front of the churcli when the 
explosion took place. One of the large entrance docjrs was hurled outward with great force, striking heron 
the head, killing her almost instantly. 

The cliureh was built about twenty years since, at a cost ol'$:!(l,0()(l, and imiiio\'ements lo the amount of 
$MO,00() have been added, making a total loss of |(>(l,000, on which ther(! is an insurance of >i'_'l,()l)l). There is 
some cloubt expres.sed about it being collectible. Tlie boiler was entirely new. Tbi' entire iieatiug a|)|)aratus 
was put in last Septemljer. I'ipes were dislrilinted all over tb(; church, and ran under ueaily every pew, 
which caused the explosion to be a geni'ral one. I'arls of I lie hoiirr ircrr Ihroii'n L'Od feci in llir air, miil llir r.rpln- 
sion was fell oixr the entire eilij. — (Jli.iearjo Tribune, ./(mitiiri/ II, ixso. 

A NAllUdW lose A I'M. 

Our Mil vvankei^ correspondent writes : What might have becui a seiimis ai-cidiuit is r-epnrleii here. Tbi^ 
janitress of the ISlh Wanl School lit. the lires wlien the steam bi)ilers were eni|ily. When they wi're red-hot 

she discovered liei' eri-or and rejj'jrted it to the iirincipal, who insisted 11 { turning on the cold-water supply 

to the boilers against the better judgment of the woman, w ho t bought it was dangerijus to do so. The usual 
result followed, and the boilers are a total wreck. Had Iheynol been sectional boilers, several li\'es wnuld 
have been lost. It is very ne>;essary to hav(^ cumpetiait, men to tak(; care (jf the sli^ani apparatus in the 
schools. — Exelianrjr. 



W\i;\su, lud., Febrnarv III, ISS<). 
Isaac 1). S.MIvM> & Co., Toledo, Olli'i: 

Gentlemen, — Yours of yesterday received. In i-e|ily w<iuld say that our building is all that could bedesii-iMl 
in an eight-room house. The heating is mori' llian adeiiuate; the ventilation is perfect. Tlie dry closet 
system meets all reiiuiremcnts. Indeed, we are more than satisfied — we an; well pleased ; and when I say vte 
I mean not only the .school trustees but all of our people. Yours truly, .1. II. Foiid, 

iSrc'i/ of Hoard and Ilmllli dflieer <f W^abash Counlij. 
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BLOWN TIIROL'CH THE HOTEL. 

I)ISASTROt!S E\-pLOSrOK OF A STEAM IIEATEI; AT EAGLE l;l:rDGE. — MEV AND WOMEN SI A IJI EIJ AND KUIILED TIII:OIY;lI 
WIS'iJOWS AND DOORS IX'I'o THE SXOW. — IfALF A TON OE FRoN TDIIOWN' INTO IIIE ROOM AEOVE, AND T\V(J 
EAIlHiS DASHEIJ TO TilE CICIMNf; Tm;i;E. — THi; ENJEREf). 

[sEEflAE ']'0 THE WORLD.] 

Troy, X. Y., DccemLer 22. 

A Vioiler nseil for }ieatiii<.' Dr-ll Ilrowa's Hotel, at Ea'_;le lji'i(l;_'i-, twenty miles east of LiTe, exploded this 
al'ternooii with terrible effect. The severely injurcil are . 

Dell ISrown, scaUled and Ijlown through window. 

Mrs. l)ell Brown, cut, bruised and sc;ililed. 

Miss Ann Hagan, burned, bruised and nose broken. 

Cliarles Kirby, blown tlii-oiigh a door, and f 41 thirty feet ilistant. 

Mrs. Oharles Kirijy, burned and both legs broken. 

('ornelius ^Ic('ann, Ijurncd and blown through window. 

The e.Kplosion coni[)letely wrecked the waitiuL'-rooni and a large yiortion of the hotel. The floor of the 
sitting-room in which Mrs. Kirby and Mrs. Brown were was blown to pieces, the women being lifteil to the 
ceiling above and falling back among the wreckage. Both of Mrs. Kirby 's legs wen- broken below the knees, 
lier face was cut and her hands seriously burned. lEer husband went to her i-escue and pulled her out 
through a window onto a lialcouy. She is ajiparently the most si'riously injured of all, although it is believei.l 
she will recover. .Mrs. Brown was Viadly <ait and bui'ned atjout the face. 

])r. Hudson, of Hoosick Falls, was telegrai>lied f(jr, and, with Drs. Shaw, Liilon, Ashton and Myers, 
attended the injured. 

Li the sitting-room the plastering was torn oil' and the furniture wrecked, a large piano Ijeing thrown 
compjletely over and broken. The top of tlie lieater, which weighs half a ton or more, was thniwn up into the 
sitting-room and is field then' by steam p>ipes, wdiich are Ijent and twisted. Tiie boiler was jilaced in the 
hotel aVjont a month ago. The cause of the explosion is unknown, ^fr. Brown thinks it was Irom coal gas_ 
but the prevailing opinion is that a stoii-cock was turned off in an upper room, which caused thi- boiler to lill 
with steam and burst under the pressure. 

FRIGHTin.'L EXPLOSION IX A HOSPITAL. 

LrxioLX, Neb., February -"i. 
At ". o'clock this afternoon two boilers in the engine room of the State Hospital f u- the Insane exploded, 
cfjmpletely wrecking the engine house, killing two patients, injuring two others, and the t\vo engineers will 
probably die before morning. 

Extract from last (lftM,S) ,innual report of IJoard of Education, Wasliingtcm, D. C: 

YEXTILATION. 

"Th(^ schoob'ooms that have l)een ])rovided during the last seven years are cheerful, thfiroughly venti- 
lated and healttiful. I am glad to be alile to say the system of ventilation employed ventilates — and \'entilates 
in srjite of the pi-eficcupatiou of llir teiicln'r or of the janitor, la respect of healing, lighting and ventilation, nothing 
more is lo he desired in the new buildings." 

On tlio question of cost of fuel I ask you to examine this table, slio\\in<^ 
(JOST (iF WAR:\riX(i SCHOdL BITILIUXGS. 

E\ -I'Or.EDO. 

For Winter of 1S84-5 : 

With Smead a])paratus S22 7!l ]ier schoolroom. 

With steam-heating afjjiaratus olMI.s " " 

With hot-air furnace si;.2."i " " 

JN OETROIT. 

With Smead apparatus (frame buildintr) S'2.">.25 per schoolroom. 

With steam-heating apparatus (brick Ijuilding) 04.00 " 

IN WASUIXGTON, D. ( '. 

With Smead apparatus $24 , 20 per schoolroom. 

With steamdieating apparatus 5ib00 " 
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On tlie ijuestion ol repairs, I refer you to the extract from tlie Columbus, Ohio, repoit (page 
21). There are two school Luildings in Columbus, both of the same size — twelve rooms. One is 
warmed with steam apparatus tliat cost, including closets, over $8,000 ; tire other with mine, which 
cost, including closets, less than ?;4,000. Tiie rteam apparatus is cared for by a skilled engineer. 
The one containing mine is entirely cared for by a janitor. During the winter of 1887 and 1888, 
84 tons of Soft coal were burned in my apparatus, and 108 tons used in the steam-heated building. 

Dr. : How about the question of exposure ; is yours less exposed to the wind V 

Mr. Smead : On the contrary it is very much more exposed, one being in the business 
jjortion of the city .and the other (ours) almost out in the country. 

Dr. : In your eleventh objection to steam you refer to a loss of three-fifths of the 

force. Do you speak from practical experience or do you quote from Sewall ? 

Mr. Smead : Both. Here is what Sewall says : 

Another method of healing is by driving steam through coils of iron pipe. Not only does tliis method of 
u'ctrming render ventilation impos'ible, but it is, perhaps, the most uneconomical. 

Now heat may manifest itself in two ways, namely, as temperature and as expansion. All the force 
generated by the burning fuel will appear in one of these forms, or a part of both. Water at the normal 
pressure can be lieated to only 212° Fahrenheit. Consume as much fuel as you will, and the water will 
remain at 212° Fahrenheit; but the force generated by the consuming fuel is not lost, but is transmitted 
to tlie water in tiie form of expansion, and the water is converted into steam. Xow, if the water be 
confined, and this tendency to expansion resisted, the temperature can l3e elevated to almost any extent ; 
but if not thus resisted the temperature will not rise above 212° Fahrenheit. As it is neces.iary to force 
the steam through the pipies, this expansion must be resisted until sufficient force is accumulated to accompjlisli this 
result. Noiv, this mechanical work is performed at the expense of temperature. If a building is warmed by 
steam, three-fifths of the force generated by the burning fuel is consumed in the form of mechanical motion. The 
temperature of the steam in the boiler may be 400° or 500° Fahrenheit, but the pipes never indicate a 
temperature above 212° Fahrenheit. I have never found it above 190° Fahrenheit. On the other hand, 
air maj' be heated to 600° Fahrenheit, with but slight expansion, so that nearly all the force generated 
by the burning fuel appears as temperature, while scarcely a particle appears as mechanical motion. 
Here we see why Ericsson failed in his attempt to use heated air instead of steam as a motive power. 
Heat being applied to the air appears as temperature, but being applied to water apisears as exjiansion, 
or mechanical motion. 

Mr. Smead : You will notice that Sewall says that heat may "manifest itself in two ways," 
etc. Now you will remember that we are mainly interested in the question of /carmine/. We 
have no machinery to run, we simply wish to get as much w<irmtli as possible from the fuel con- 
sumed. 

Dr. : To warm a room how could the fuel be burned to get the most degrees of heat 

in the room ? 

Mr. Smead : By piling it upon the floor and burning it, assuming that we get perfect com- 
bustion. The Cave-dwellers, Esquimaux and North American Indians have appreciated the 
economy of this method. I claim almost an equal economy for the system of heating that I shall 
describe, and a plan, too, that, unlike the steam-heating apparatus with its miles of pipes, does not 
ruin the basement for other uses than for heating apparatus. 

Locate an air-warmer in the basement ; surround it with a wall of non-ccmducting material 
(brick answers very well) ; have the space between heating apparatus and wall in free com- 
munication with outer air below, and construct free comluits into the rooms above to be 
warmed. Now, as soon as the fire is started (the products of combustion l)eing disposed of by a 
spjecial flue) the air in immediate contact with the heated iron of the furnace is displaced upwards 
by the cooler and heavier air from without, and is conveyed by the warm-air conduits into the 
rooms above. Thus, you see, the warming of the rooms begins with the first consumption of the 
fuel, and there is no warming of a volume of water (or more often thawing out a volume of ice) 
up to 212° before heat is obtained in the rooms above. 

Dr. : I notice that you admit that successful warming can only be secured by means 

of proper ventilation. 
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Mr. Smead : Three things move are necessary, ilficti:ir, namely, properly cm-tnieteil \\ai'iiiing- 
apparatus, successful engineering as to its location, ami decent care after apparatus is propei'ly set. 

Dr. : Your plan seems correct, ami I do not ^ee an3' necessity for the u-^e of <ti.-am tc) 

convey the heat generated to the room to he warmeil, as the force necessary to make it go there 
must he at the expense of fuel. 

Mr. Smeail : So it is; " tliree-tifths of the force generated hy burning fuel is lost." while 
with the natural system (ventilation Ijy flues i. very little is lost, as they, if properly constiaicteih 
do their duty " without charge." 

Dr. : But why is steam so often used ? 

Ml'. Smead: It is not used nearly as much as it used to be, and but little in schools, churches, etc. 

Dr. : In what class of liuildings would ^■ou recommend its use ? 

Mr. Smead : There are sevei'al kinds ; for instance, a business bhx-k containing a large 
number of offices, elevators, with large, open corridors, etc., but nti-fr where the (juestion i:if ven- 
tilation or cost is an important factor to be considered. In a factory where the exhaust steam 
from engine can be used and heat tlms secured costs nothing, and heating by ilirtrt rnJlntion is 
the only plan tliat can Ije used (owing to construction of the buihling), tlien I wcjuld use steam ; 
or in any other building where power is re'iuired and tlie only thing to consider is the question 
of t^mpfvatfrre. But simply to secure uniformity of liurrpiirntiiri- and rentihifion the use of steam is 
entirely unnecessary, as better results can be secured at much less cost and entirely witliout danger. 

Dr. : Is there really so much danger ? 

Mr. Smead : There is so much that if either of my two children were attending sclio<^il in 
many <.if the buildings in which I have been, I should be in constant fear for their lives. Tlie 
talk about ''low pressure " and "twelve-year-old boys'' acting as engineers for steam-heating 
apparatus is all nonsense. Of coui'se "low pressure" is much safer than " high pressure." 

Dr. : Manufacturers of steanidieating apparatus talk a great deal about "indirect 

heating." 

Mr. Smead : Yes, S(.i they do, since necessity for ventilation became so aiiparent and we 
succeeded with a system of indirect heating. Twenty-five years ago no one heard them jjroclaiiu 
its merits, and they never would have done so but for the remarkable success of our work. 

Dr. : Previous to that date steam heatirjg was by direct radiation ? 

Mr. Smead : Y'es, by coils placeil either around the sides of the room or bundled together 
in a radiator. 

Dr. ; But these would only warm the air in the room ; a stove will do that. 

Mr. Smead : A stove would do letter than the steam coil, as the air used to support com- 
bustion of fuel in the stove is of necessity drawn from the room, and to that extent ventilates it. 
Sewall says : 

Fesv persons seem to understand just liow the air in a room is warmed. It is generally thought that the 
air in immediate contact with the burning fuel or heated stove is warmed, and that this warms another, and 
so on until all tlie air in tlie room is warmed. Xot so at all. The air next to the burning fuel, in the case of the 
open fire, is warmed, and for the most part goes up the chimney. A small part, however, arises, and the cold 
air takes its place. The heated air tliat rose slowly cools, and is dispilaced by the warmer and rarer air just 
escaped from immediate contact with the fire, and after a time falls and is again warmed. .So that we see 
only a small jiart of the air of the room is warmed, while w"hole oceans are heated and escape from the 
chimney. If a stove be used for heating, only a small part of the air comes in contact with the burning fuel 
— in fact, just enough to oxidize the fuel, while the air about is heated and rarified. and then pressed up 
by the cooler and lieavier air, which is in turn heated and forced up, and thus we have a current of air 
established, moving toward the stove, then up to and along the ceiling, then down to be warmed again. But 
as this current takes place in a closed room (and the tighter the better, we think), of course it is the same air 
moving in a circle, to which we are constantly imparting the carbonic acid of the breath, which is warmed 
and circulated and breathed again, and if our rooms were absolutely air-tight in a short time the air would 
be so saturated with carbonic acid as to produce death. 

The " hot-air furnace " system had failed, people must be ('•'//■/«, the steamfitter could (as I 
have said before) put in a large boiler, introduce pipes in the rooms, and get the building Iiut. 
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This was tlie condition of affairs when we commenced to woik for proper construction of flues 
for supply and exhaust. Tlie result of our success with the system of ventilation and progress 
in inventing an " air-warmei' " was to frighten the steam-heating fraternity, and so they com- 
menced to advertise that they could do with their apparatus anything we could do with ours ; some 
of them would guarantee to o/re corns with their apparatus if customers should reijuest it. 

Dr. : Didn't you have patents to protect yourselves ? 

Mr. Smead : Yes ; but for selling purposes what does the imitator care about that ? They 
have always been verj^ careful to ]iut in enough pipe for ilirect railiation to heat the rooms in 
cold weather ; the indirect is generally a blind. 

Dr. : Why ? 

Mr. Smead : Because the temperature of the steam in the pipes cannot be over lM 2 degrees 
(generally is about 190 degrees) ; and a coil as oi'dinarily placed in a cold-air conduit, witli air at 
say 10 degrees below zero, cannot stand the cold, steam is condensed and pipes are frozen. 

Dr. : But even if such were not the case and pipes could warm the air, would not tlje 

same importance attach to proper construction of lines ? 

]Mv. Smead : Certainly it would, and there is where they fail again. Our systeTii of con- 
struction varies as buildings vary ; our skill as engineers is the result of many experiments and 
past experience. They would introduce in a building something they had seen Vmilt under our 
supervision in some other liuihling differing in many "wavs from theii's ; failure followed in both 
heating and ventilation, and in some instances I have known them to hlaiiin uk! As a member of 
the Board of Managers of the Ohin Penitentiary for several years, I have gained considerable 
information concerning crime, and have some acquaintance with criminals ; but I luive more xi/ni- 
pat/uj/or the hitj/nrai/ robber than for the thief intio icoidd steal the ideas of a mechanic or pass as 
his ov:n the ideas and designs of others. I h.ave read circulars issued by icovld-be competitors con- 
tcdninfi ii-liob': pages cut from oirr pjidilicatious. I have krinvni them to copg our cuts, errors and all ! 
One came near getting into the pjenitentiary for violating tjie copyright lair. 

Dr. : I hear them talk about ''direct indirect" ; tell me something about that. 

Mr. Siiiead : It is too much of a humbug to waste much time on. The indirect failed for 
reasons I have given, and as the main dependence had always been on the direct pipes (pipes in 
the rooms), they all went to that with a rush and commenced to yell in favor of " direct indirect." 
You ask what it is. Simply this : a few holes bored through the walls l>ack of the pipes, 
through which holes fresh air is supposed to come from outside and pass into the room over the 
pipes. I recently examined a sch<iol building said (by the architect and stcamfitter) to be "well 
ventilated." It contained the '-direct indirect" system. The fresh air for sixtv pujiiU was 
supplied througli eleven holes one inch in diameter. 

Dr. : How large should the opening have lieen V 

Mr. Smead : Not less than 16 by 30 inches. 

Dr. : What means had been supplied for exit of air from the room 'i 

Mr. Smead : A register at the ceiling. 

Dr. : But that would let the warmest and best air dut I 

;\Ir. Smead : Xo, it wouldn't, for the teacher had closed it ! 

Dr. : Was the room warm V 

Mr. Smead : Yes, hot as an oven, and air so foul that ihe president of the board (who had 
voted for the apparatus) and I were glail to go outsi(h> into the rain. 

Dr. : But what aliout the pupils, who were obliged t" remain ? 

Mr. Smead : Oh 1 they must stand it. They go home tired, ami their parents say thev are 
"overworked and need rest." Sometimes they get sick and die, and the preacher talks aljout tlie 
"dispensation of Providence." So it w.'is ; but Providence made that law of hygiene lono- before 
school boards were organized or air-tight rooms, heated by direct radiation, were constructed. 

Dr. ; But some claim that " air heated by steam coil is more moist." 

Mr. Smead : Another false claim. But do you, a doctor, intimate that "moist air" is 
beneficial? 
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Di'. : I know it is not, and I did n^.t >ay it^ras. I only mentioned tlie claim inade l\v 

the steamfitters. 

Mr. Smead : Tliey claim anytliing to secure a contract. I have known tln-m to claim that a 
"warm floor is unhealthy," and argue against a warm floor in a schoolr.^orn because ■' it di'ie'l the 
leather in shoes of pupils and makes them lirittle.'' 

Dr. : Medical books and doctors ^av that A\"e >liould keep the feet warm and the 

head cool. 

Mr. Smead : S^i does common sense : but I cannot always keep my head cool when I hear 
some of the talk of the manufacturers of steamdieating ajipaivatu^. JSut they are n^it all -'3 
foolisli ; here is a letter I recently received from one. I have never met the wi-iter, but am told 
that he is verv competent in his business. 

Your system i-- Injuiid Vi yo uln-U'l ; yr.u cannnt kc:-]! it fr'.ui thi- [n-ci],!.,- wln-n tli'^y find it 'lUt. and all 
that is ni-i'cssury fni vnu to do is til 'jo and '■ jjrorlaiui thi- '^o-iiHl tn all the nations of tin- i-arth." Thi- i- an 
aye of jirogress, ;ind I. fornne, ani not satisJii/J to tfiat ufin;/ on thi- nlil |,lank of ■■'^ooil cnriuoli." I -ay that 
strum lii-ating is not '''jijod enou;.jh " ; and. alsri. that your air-waniior and -ysti-m of \'i'iitilation i- tic- l"--t. a- 
far as it LioHS ; but you do not let it 'jo fur onoiiuh. I wi-li yon would c-talili-h an ortii/o in our oity. a.nd waki- 
our .sleepy lirms U]i to tin- fal tlud tin- pooplc want sonu-thin'j ln-tter than thoy an- rHri-i\-ii]._' f .r thi-ir mom-y. 

I sLouU like N'cry muoh t'l nu-et you in ]iHi-on. J hojii- you will not uitu.-i' hk' of juni]iinL: at i-onoln-ioii>. 
I ha\"i- rieco- hei-ri -utistied witli .-toam lioatin'.j. I havo hf-cu -tudyiu'^ tla- suieud -ysteui nioro than a y-ar. 
I c-unuot si'c why the frunk, liouo-t niumu-r in whirh you. in your roct-rit jiulilirutioii. U'-kriowli-dLie thf 
former luistakns mudu hy yoursr-lf and yoiu' iu'edi-ci-.~>or-. urid tla.- sound rou-oniiiti liy whioli you arri\'i- at your 
present I'onclusions, should not In.' eoinineiuL; even to the nio.-t skejjtieal. i blui^Iiiu'jh/ conf'fs ray-rlf 'i concert. 

Y'our- truly. . 

Decendier 21. 1S80. 

Dr. : But wliy is steam used at all in ]iublic school buildincrs ? Thev onlv rcjuire 

rooms warmed a few hours eacli day. 

Mr. Smead : It is not used \'erv mtich now ; not introduced into many new l:uaildinf;'s. Of 
course, when plant is already in use, people as a rule do not like to incur the expense of a chancre, 
although I have removed very expensive plants from mru'e than one hundred buildincjs and 
introduced my own — for instance, tliree large pulilic school buildings, including the High .School 
building, in Toledo. The plant removed from the High School here cost over -s;20.000, c.riginal 
cost and repairs. I also took fjut the steam apparatus from Defiance Countv C'otirt Housf. Here 
is a clipiping from a Defiance paper tipon the subject : 

THE TliUTIi:: 

\ PLAIN STATEMENT OF FACTS r.EOARIMNO THE NEW SYSTEM OF HEATING IN OIM; fOCNTY BUILDINGS. WHICH 
PROVES THE ARTICLE IN LAST WEEK's DEFIANgE " EXPRESS" Tfi IJ E UTTERLY AND M\LIGIOUSLY FALSE. 

Ever since thi' ( 'ounty Commissioners lieLian thi- remr.val of the ol.l steamdieatinL' apparatus from the 
court house and jail, and tlie construrtion of the- .Snjead system, a eeitain set in the eounty. wlicj Ijave alwavs 
been noted for their unfuirm-ss in everytbiny froiu whieh ijolitical eapitul i/ould he made, and their total 
disrcL'ard of the ti'utli e'.jni'erniir^ any surh matt(.-rs, l]a\-e Ijeen eirenlatins report- thrciU'.:hout the countv 
calculated to mislead those who ma\' not know the fai-ts eoncernin;^ the causes wliieh led the Countv (Com- 
missioners to make the chan.i;e uho\-e referred to. Eor this reusou we have taken i-onsideralde jiain- to 
examine the whole suljject, with a vii-w to LdvinL' our readers a full, true and just statemi.-ut of the sulijeet. 

Ever since the steum-lieatini; ajjparatus was plaeeil in the [■ouit hou-e and jail it has heen u -ouree of 
trouble to the Board of Couimissioneis on account of the \-ery poor results obtained frc.m it. and more purticulurlv 
on account of the cost of operating: it and keeping it in repair. .Se\-ei'al clian'.^e- were luade bv tlie .lifiereiit 
Boards of Commissifiners with a view to oljtaininy better results, and a sa\Tne in the amount '^f fuel u-ed : but 
no lieiiefit of any conseipience was obtained Ijy sticli changes. Eor S|.\-|.ral years the idea of renio\inL' the 
steam-heat iiiL!' apparatus, und the udojition of some other system in its pluce. bus l,ren under crinsidei-ution by 
till' commisssioners; and yet. on account of the expense trrowint: out of -m/h chanee. and the pxissibilitv of any 
system of heating which miyht be adopted proving to lie a failure, the mutter ha- Ijeen post].oned from v.-ui to 
year until during the last summer. We have not been able to examine into the cost of maintaining the old 
steam apparatus for any number of years, but an examination of the accounts in the auditor's office shows that 
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the cost of the fuel for the year ending' September 1, 1SS8, was SI, 533.50. If this were all, we still believe the 
niinuiissioiiers would be justified in luakiny the ehantre which they have made. But this is not all by any 
means. During the year 18S7 it cost for repaij-s in and al)(jut the old steam-heating apparatus, $013.20. We 
are advised liy those who ha^x- the means of knowing that neither the cost of the fuel nor the cost of the 
repairs given aljove are much if any above the average of each year. But this was not all that entered into the 
consideration of tlie question by the County Commissioners. Nearly all of the steam [jiijes in and aliout the 
basement in the court house liad become rusty and defective, so that it was but a question of time when an 
entire new set of pipes and fixtures, as well as new pumps and Ijoiler, would be required in order to use the 
appiaratus at all. This would cost a much larger sum than the cost of putting in the system which is now in 
operation. An examination made by the County Commissioners of other court houses and other buildings 
where the Smead heating apparatus is in use convinced the commissioners that the cost of maintaining the old 
steam apparatus was more than double what it would be if the Smead system were used in its stead. 

In the Defiance Union School building the Smead lieating apparatus has been used for about six years. 
The average cost of the fuel fjr this building per year has been aVjout S575, while the cost of rejjairs has been less 
than SIO per year. When it is considered that a greater extent of space is heated in the Union School building 
than in the t'Ourt house and jail combined, one can readily see that the cost of maintaining the old heating 
apparatus in the court house and jail was much greater than it should be. 

Before any change was decided upon the matter was carefully discussed, and the opinion of those who 
hail the means of knowing with what success the Smead system could Vte operated was obtained. Tliese 
oijinions were ol)tained from democrats and repiublicans alike, and, without a single excejjtion, every person 
who was consulted upon the subject, who had the means of knowing the results to Vje obtained by the Smead 
heating system, was heartily in favor of the adoption of that system Ijy the commissioners for the heating of 
the court house and jail. The conmiissioners, thei-efore, derided to remove the old steam apparatus, and to 
adopt the Smead system. 

Those who have not the means of knowing the cost of this change have Iieen told by the unscrupulous 
parties referred to in the beginning of this article that an enormous amount of money was expended in making 
this change; and to show that these reports have been circulated wantonly and maliciously, we need only say 
that in some pjarts of the county the expense hail been repjorted to be $15,000, while in other parts of the 
county it has been reported to be 528,000. Neither of these amounts are correct. The fact is, the entire cost 
growing out of the change, including the cost of the furnaces, the expense of removing the old apparatus from 
the court house and jail, and in fact the entire cost and expense on account of the change, is less than $4,500. 
If the same result can be obtained, and there is no reason why it cannot be, which is oljtained by the use of 
this system in the Union School building in this city, and in fact wherever this system has been adoijted, the 
change v:iU be a saving in the county every year of from $1,000 to 81,500. Nor is this all; so far as the new 
heating apipjaratus has been tested, it has given the greatest satisfaction. The ventilation in all of the offices 
in the court house, as well as in the court room, is perfect. 

The county officers in the court house, the attorneys who are in attendance at court, as well as all nther 
jjersons about the court house who have had an opportunity to observe the results of the new heating system, 
si)eak in the highest terms of it. 

We were told \>y the clerk of the court that, during this changeable weather, with a very little care the 
court room could be kejit at a temperature which did not vary one degree in a whole day. What is true con- 
cerning the success of the Smead heating ap^paratus is true also of the Smead dry -closet sy.«tem, which has been 
pjlaced in the basement of the court house. The County Commissionera invite the most careful examination 
into this system, and especially request all those who may not be satisfied concerning the matter to call and 
examine and learn for themselves. 

We have said this much upon this subject because we believe the taxpayers of this county have a right 
to know the truili concerning this matter. 

Mr. Smead : Do you want to continue the steam-lieating subject any longer ? 

Dr. : One more observation. It strikes me that the steamfitters are not in favor of 

much advance in this field of sanitary science. 

Mr. Smead : I don't care whetlier they are or not. I don't think they are, a.s they are always 
ready to pool their issues to beat us, annoy us by circulating all sorts of lies, print columns of 
trash in the newspapers, and occasionally squander their money by an injunction after the award 
of a contract; but the courts have never yet decided against us, and I don't think thev ever will. 
I have no respect for a person who will whine after being beaten in a contest where merit is the 
question. The next time you come in we will take up another subject, one that has caused the 
plumbers much anguish of heart and many tears, and caused them to join hands with the steam- 
fitters in their crusade against us. I refer to my system of TJnj Closets. 

•if* ***** # 
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Dr. : I am liure early tliis eveuing, 3Ii-. Smead, aii'l. if neces.-ary. am goincr to stay 

late ; for I have heard a great deal about " Smead's System of Di-y Closets" during the pa-t twe> 
or three years, and am anxious to learn •'if its merit- and demerit-. I am -erious upon this 
subject, for, next to the imjjortance of pro]jer ventilation, I know no sanitary qui_--tion of greater 
importance, and especially since we have leai'ned so much about the danger from sewer gas. 

Mr. Sraead : Tliere are now fjyor one thousand of my dry closets in u-e. The fir-t one ever 
built was erecteil in the basement ni wljat i- known a- the South Street School buihiing. Toledo, 
and first used during the winter of 18.S4- and ]^'io. More than one hun'lred cities -cut committees 
here during the years of 188.5 and iwyG. One committee came over two thou-and mile-?, a lialf- 
dozen came one thousand mile.-, and more than a dozen came five hunifred mile- ; an^l since the 
date named (188.5j, as befoi'e stated, more than one thousand closets ha\'e been erected. 

Dr. : How did this hajipen to come about so suddenly ? 

3Ir. Sniead ; It didn't come suddenly, so far as my wishes were concerned, n''>r do I claim to 
be the father of the idt". The situation in which I was placed made it impo.ssible to carry out 
the plan I designed, and which I claimed would make successful a theory suggested, but ne\ ei- 
applied, by Mr. Rattan. Mv employers had attempted to follow his plan, and the failure was so 
complete and their disgust so great that the subject was almo:-t a forbidden one in the western 
offices. My associates laughed at the idea, and I could get no building committee to let me try 
it, and there the matter rested, until by chance, and by some deception on my part (I didn't tell a 
lie, but I didn't tell the ''whole truth"'), the Toledo Board were almost forced to adopt it. 
They liad commenced the erection of a school building without knowing they were bevond the 
city .sewer limit, and the work was ^vell advanced. This extract from the annual report of the 
board will tell the story better than I can : 

Host of the school buildin<^s in our city are three stories high, thereby causing a great deal of unnecessary 
climbing of stairs. The board .some time ago concluded that it was be.st liereafter to erect building-s only two 
stories high. The .South street building is the first complete ijuilding of this kind ordered erected. It is 
composed of eight rooms, four on each floor. The Vjasernent is large and roomy. In connection witli this 
building another imijortant departure was made. The board have long been of the opinion that it is unwise 
to force little children in inclement weather to jjass through rain andcold to yard water-closets, and were also 
sensible to the un.satisfactory arrangements of water-closets in the buildings. In this dilemma a consultation 
was invited with Mr. Isaac I), ,-^mead. heating and ventilating engineer. Upon consultation and examination • 
of the plans presented it was found that it would co.st much less to construct closets upon thi.- plan than upon 
any other, and the work was ordered done. 

At the time of the writing of this report, and after the occupancy of the building, it is found that the 
basement is entirely free from all malodors. and an examination of the closets will convince anyone that the 
.system is a complete success. 

Dr. : You say the plan was -miyf/ested by Mr. Ruttan '? 

Mr. Smead : Yes ; here is his book and what he -aid : 

If the City Council of London, some hundreds of years ago, could have foreseen the lamentable picture 
presented in a late report by the Board of Commissioners to report upon the sanitary condition of the citv. 
apjpointed in consequence of the effluvia arising from the filthy condition of the Thames. I cannot bi-lieve 
that it would ever have permitted the draining of water-closets into the sewers. This great city, with its 
millions of human beings, is in a most perilous and deploralile condition, and if its present systeui of 
drainage and sewerage be continued, I cannot imagine in what way it can escajie depopulation by pestilence. 

There should be sewers, and there should be drains, no doubt, in every large city, but only to carry off 
the water, not the sordes or the excrementitious matter from the human body : this should all be carried 
away. This idea will at first view be pronounced a most herculean, as well as an intolerahh' offensive, work. 
Not so ; Oie residue of twelve ounces of excrement will weigh, vjlien dry, only o.hout two ounces. 

Let us sufipose, then, a building and the water-closet to be so arranged that all deposits fall directly at 
base of ventilating stack. Then suppose a volume of air flowing closely over the brick or earth basin, made 
at the bottom to receive the .sordes, and up the shaft at the rate of five feet per second all the year round ; 
such will be the power of evaporation that one man will carry upon his back at one load the whole of the 
deposits for years. This surely is no great trouble or expense — nothing to be compared to the expense which 
is now incurred in keeping the ordinary cesspools and drains in order. In order, however, to make this 
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residuuui more i'onv(jnieiitl_v available to be entirely eoiisumeJ upeai tlie prerjiise- where there is even a 
very small patch for a garden attached, lime, ashes or pju-ter of parts should lie thr'a\-n down the pipes of 
the closet, in the projjortion of about a crallon per week. This will not only rejider the njus- hard and ea-sily 
cut lip for removal, but the ashes and plaster of paris will jix and retain a ;.'reat portion of the ammonia, so 
valuable to flowers and, indeed, plants of any kind. 

But let as look at the actual state of things as at pre-ent, E\"ery water-closet and cesspool is drained 
into the sewers; the mouths of these sewers are in general run d'lwn to the edge of some body of water, 
which does not always cover the whole mouth, as it should do in ordc-r to exclude the air, and e,-iiecially d'^es 
it nnt exclude the air at low water where there is a tide. Tlie consequence is that every hou-e whose drain 
is not in jjerfect order becomes a foul-air shaft for the sewer, and the heat and chimneys accelerate the flow 
of air from the drains upward and intci the building, and especially so when the wind blow- into the mouth 
of the sewer, which it frequentlj' does. The inmates, therefore, of the-e dwellings have not r.nly to endure 
the malaria generated within their own dwellijigs, but have also the iidvaido.ge of tliat cif their neighbors, 
I have stood at the mouths of many sewers, and instead of experiencing any offen,-ive odor as I had expected, 
I frequently found a strong draft inlo the sewer. Thus, in these cases, these sewers carried down the 
insoluble matter, which, in a sanitary fioint of view, could do little harm, while the noxious gases were carried 
up into the houses. 

These sewers, instead of thus becoming the greatest nuisances we have, might, in aildition t" beiiiL' the 
conduits for the wa?-te water, be turned to good account in the ventilation nf a whc.ile city. Erect foul-air 
shafts — say about four for every mile — at cunvenient places adjacent to tlie sewers, and connecteil with them 
by underground ducts, and the exhaustion thus brought to bear upon the sewers, and the sewers upon the 
drains, would go far to improve the sanitary condition of our cities. If the civic authoritic-s would he at 
half the expiense of the erection of the many furnace-shafts scattered over our largest and most piopuluiis 
places, upon condition of the pjroprietors allowing a connection with the ^ewer in the way stated, a verv 
cheap and effectual exhaustion might be had. In genera], however, a siiiLile shaft erected at or near the 
mouth of a sewer would, if properlv built, be found suthcient. 

Here is a cut from his publication with wliich he represented the uieili0(j he recommended (see 
cut page Oij. Please notice his language. He says "so arraiigeil that all deposits fall <llreifii/ nt 
tlie base of tlie stuelc,'''' and the cut so represents it. My employers built several sets of these closets, 
and so far as otiit'dutkm was concerned there was no o<?o/' in the closet; but Mr, Rattan's statement 
that tlie deposit would become dried was ab>oliitely false, and, as you ,^ee, must of necessity 
have been so, as so wcA water had to be exaporated and so lifth: air would touch it. The ccdlection 
remained at tlie base of the stack in about the same condition tliat it arrived there, S(jme fifteen 
or twenty were erected, I built some myself, and ha\-e since learned that tliev \\-ere all abauiloned. 

Dr. : But tlie cut you show nie dc>es not represent the Smead closets at all. 

Mr. Smead : No, it does not. I call your attention to it ;iiid to Mr. Ruttan's remark 
because I want you to know all about the dry clo.^et system that fniltd, as well as the one 
that lias si.irreeded. 

Dr. : Mr. Rattan, it seems, called attention to the necessitv and suf'-'ested a plan 

ihaX faded, wliile you ^u<-i:eed<d. 

Mr. Smead : Yes, far beyond my expectations as far a> appro\erac-nt liy the public is c.m- 
ceriied. I always insisted that if a long vault «-ere con>tructod in the basement, over which 
were placed the seats, and one end of the vault connected with the ventilatiim' cdiimnev, the 
air passing through the vault would di-y tlie ileposits, pro\ided the engineering- wa,- pi'ciperlv 
done. Here is a drawing representing my fii'st experiment in the .South Sti-eet School buildiiiLr, 
(See cuts pages 64, 6.5, 66, 67, 69 and 70, j 

By examination of the cut showing the suggestion made bv Riittan you will notice that all 
deposits accumulate at one point, namely, ''at the Ixise cd' >tack," He even |ir<jvide,^ a basin or 
cesspool, and I can assure vou that it vns a cesspool. 

Dr. : With your plan you di\ide the deposits and so arrange the vault that air has 

free access to all accumulations. 

Mr. Smead : Yes, and all moisture is taken awav. 

Dr. : What becomes of the vegetable and animal matter ? 

Mr. Smead : It remains in the vault, as dry aitd hard as the buffalo chips on the plains. 
I have made other improvements since the first ones were built. I now construct the seats and 
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SOUTH STJiEET SCHOOL ]}UILDIX(t, TOLEDO, OHIO, ERECTED I8s4. 

D. W. fllDliS i: CO., TdLElJO, ARCHITECTS. 

For basement plans, floor plans, sei'tions ami instructions, see pages Gl, ii'.i, (io, i>(i, 07, (is, i;;.i, 70, 71 and 7:!. 
(Twenty-six school buildings in Toledo warmed and ventilated by the Sniead system.) 
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BASEMENT PLAN. 

SCALE A men — l-FJ 



BASEMENT PLAN SOUTH STREET SCHOOL BUILDING, TOLEDO, OHIO. 

Showing Furnaces, Cold-Air Eooms, Foul-Air Rooms, Smead's System of Dry Closets, Warm-.lir Flue 

Ventilating and Smoke Flue. 

See pages lii and 6:-i. 
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FIRST FLOOR PLAN. 

SCALE ,7, li^CM — 1 rT 



SOU'J'II STKEE'J' SCHOOL ]U;iLI)IX(;, TOI^KDO, OIllo. 

Representing, Ijj' breaks in tlio floors, tlie passaue of air umler tlieu], location of main air register in scliool- 
roonis anil corriilors, and also location of foul-air exits before it passes under floor. 
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PLAN OF SECOND FLOOK SOUTH STREET SCHOOL BUILDING, TOLEDO, OHIO. 
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floor of in;))!, rirnl, as often as may Ijf 'Ifsireff, a fire -tai'tci] at tlie eii'l of tlie \anlt uio^t distant 
from tlie stack soon reduces all collections to ashes. Here is a recent item IVom our local press 
that niay interest voii : 

AN INTERESTING EVENT. 

A committee from Fort Gratiot, Micfiigan, and a number of person.? from tlie city yesterday vi-ited the 
Warren .School bnildint' for the purpose of seeintr tlie vaults of the Smead dry closet.- burned out. 

A reporter of the I'omn'ierci'd, having heard of the approaching event, repaired to tiie AVarrcn Scho'./l at 
the appointed tinie to witness the proi-css. It is very interesting, botli from a chemical an.l saiiitary 
standpoint. 

It must tje Ijorne in niind that on the side of the building where the 'Jeposits were yesterday burned 
the closets are used daily liy some ;//r..e lomdrejl awl Jij'ty pupils for (.// montlts of tlie year. Nothing had Ijeen 
done with this excreta fi.T two years, and yet not the slightest odor was perceptible about the basements, 
closets, urinals or anywhere else. 

As may he readily conceived, an immense quantit_v of excreta had been depiosited here in the spiace of 
two years, but the fact is, very little fat least of the offensive portion of iti remained. The vaulted f/loset 
space, arched and surrounded with Ijrick; and stone, is so connected with the interior of the buiMing and the 
large ventilating stack to the outside that a constant strong current of warm air is drawn over and through 
the deposits. The result is that the excreta become thoroughly dry and odorles-, only the skeleton or 
solid tissues of the original matter remaining. 

The excreta remaining is thus rendered \ery combustible. A few minutes after t'luching the match to 
the matter yesterday tlie v;h.ole vaulted cliarnber was a mass of roarhig, seething fame. There is no pjossibility 
of damage by fire, as all the surroundings of seats, floors and walls are of iron, brick or stone. 

This pirocess of burning out the depiosits yesterday was subjected to the closest inspjection by the j^entle- 
men out of the city. They were inclined to he somewhat critical and skepitical before they came to Toledo as 
to the means of disposing of the residue, but in a few minutes after the fire was lighted the devouring tlanie 
swept along the piassage, fierce heat was generated from the 'fry, combustible matter, an'] soon nothing was 
left of the entire mass except a few ashes. 

How vastly better it is to have these great masses of poisonous matter thus evaporated and purified b_v 
the ocean of air above and the residue consumed Ijy flame than to have the whole pass into clogL'cd ami reek- 
ing sewers or left in p^rivy vaults after the old fashion, to create its unwholesome stench, and be ab-orbcd into 
the earth to contaminate waters and breed disease and pestilence. 

These closets have now been in use in Toledo lour years, and time only .-eems to demonstrate more f dly 
the perfection of the system. 

^Ir. Snieail is certainly to be congratulated upon the success of these dry closets. He ri'jhtly deserves 
whatever of jjrofit and praise may come to the inventor of such a Ijcneficent plan f;r disposin^r of creat 
quantities of unwholesome matter. 

The gentlemen who witnessed the burning-out of the drv closets yesterday exjjressed themselves as 
more tlian satisfied with the result. 

Mr. Smead : Here is another cut representing a late improvement ; in this one you will 
notice a brick platform extending through the vault. (See cut page 7-1.) 

Dr. : This to permit air to pass both under and over the deposit ? 

Mr. Smead : Yes ; the porous brick at once absorbs all water as soon as it comes to the 
vault, and then gradually gives it of!' as fast as the passing air can take it up. 

Dr. : Do you find this to lie a valualde improvement? 

Ml-. Smead : Yes, wdiere the earth is damp, as is sometimes the case. 

Dr. ; What is the size of the vault ? 

Mr. Smead : Tliree by four feet. 

Dr. : How rapidly i.loes the air pass through the vault ? 

jMr. Smead : A little faster than five feet per second. 

Dr. : Over 210,000 cubic feet per hour ? 

Mr. Smead : Yes, it will average more than that. 

Dr. : Does the current ever reverse and mahidors go back into the basement or 

building '? 

Mr. Smeail : I have hail but few instances of the kind, and ne\ er a back current wdiere the 
engineering was properly done. Fearing I might have trouble in that way, I devised an automatic 
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check-valve at the end of the vault next to foul-air room. Although thej' only cost 80 each, 
I soon ahandoned their construction, as I found them to be entirely unnecessary. 

Dr. : The result would lie serious if a back-set did occui'. 

Mr. Smcad : Not very serious. It would be very annoying, but, uidike the deadly sewer gas, 
there would bo little or no danger, as the signal is at once given, its presence Ijeing plainly notice- 
able, while the sewer gas is not noticeable by its odor, and is present in all buildings where 
plumbing is introduced. 

Dr. : Tlie fact that you ha\'e gone on introducing them year after year for the same 

parties, for instance Toledo Board of Education, is pretty good evidence that they are all I'ight, 
and especial]}' as they are being substituted for water-closets and outside va\ilts. 

Mr. Smead : Here is an extract from a circular written by Mr. Otis Jones, of Chicago, upon 
the subject, that I have always thought to be a very clear statement of the closet rpiestion. I 
hope 5'ou will have time to read it. 

The dry-closet system, as patented by Isaac D. Smead, will convince the most skeptical of its superiority 
over any other system in use. Two others are practiced. The first and most conmion is the old vault 
plan, in which the vault is used until it is fdled, when eitlier the huililvng is placed on a new vault and a 
little earth thrown over the old one or, during the night, as secretly as possilde, the cniitents of tfie \ ault 
is removed by night-soil scavengers, taken to the limits of the city, where a pit is dug, the excreta duiuped 
in and a few feet of earth or sand covered over. There it lies for years, a festering mass of corruption, 
a veritable plague-spot upon the face of the earth. In the course of time (how near eternity the "time" 
may approach no one can tell), these disease-breeding particles will be absorbed and changed by the sur- 
rounding earth ; but this is mainly through the action of the atmosphere and sunlight — the more deeply it is 
covered the slower the action, and the longer the danger continues. However horrible the odon may fje, 
they are not in themselves poisons, but are notices to man, spoken in Nature's lomlest voice, that the penalty 
for taking the poisons from whence the odors come into man's system is death. 

Tiie .second plan is the water-closet system as used in most large cities. It consists in washing all tlie 
excreta in pipes, provided for the purpose, from tlie houses of the city into running streams, or large bodies of 
water wdiere " in course of time " it becomes so dissipated by the action of the water and atmosphere as to 
cease to be injurious. Tliere are two very great dangers that we encounter from tlie use of this system. 
Sewer gas is a terrible enemy to life, and it requires the work of the most skillful sanitary engineers to merely 
keep it at bay, as it is ever waiting for its opportunity, through careless workmen or imperfect material, to 
make its silent and persistent attack. The other danger is in the contamination of drinking water. The 
people of Chicago, or any other large city, need not he reminded how often there are epidemics of '■ liowel 
complaints." It is undoubtedly true that "winter cholera " and other similar epidemics have been caused 
entirely by sewage contamination in the drinking water. The recent terrilile typlioiil fever scourge at Ply- 
mouth, Pa., was at first a very mysterious disease, but the mj'Stery disappeared wdien the drinking water was 
analyzed. It was taken from a small river, near the margin of which, some miles above, several priv}' vaults 
of a small town had stood for years. The filth so completely saturated the ground that it finally reached 
the river, thereby contaminating the water, causing great suffering to ever one thousand people and death to 
more than a hundred and fifty, as estimated by Dr. Iliggins, of Wilke.sliarre. He detected the typhoid gorni in 
the watei", athough it was apparently pure. There is a modification of the water-clnset system which many 
scientific men, notably, George E. Waring, .Jr., consider much better tlian the usual one we liave named. This 
consists in having two sets of sewage pipes; one for rain-water for ronfs and streets, tlie other for the waste 
from water-closets, sinks, etc. The first named goes into the river or lake, as in the firmer case, while the 
other is forced, by means of pumping macliinery, some miles from the city and thmwu upon the surface of a 
large tract of ground provided for the purpose, in some ca.ses requiring thousands of acres for a single city. 
There it is left for the atmosphere to evaporate its moisture, when it becomes inoflensive ami innocuous. 

Kow let it be noticed that in each case there is danger until the excreta has been acted upon liy the 
atmosphere and the sunlight; and when that exposure has been free and amjile, giving everj- opportunity for 
evaporation, all danger has passed from it and it is ready to be mingled with " mother earth." Mr. Duclaux 
claims to have recently proven, by experiments with fluids containing known percentages of germs, that 
sunlight possesses a ndcrohocide power fifty times more energetic than heat. Tlie following, taken from the Sanitary 
Neivs of iMay 0, 1885, is only one of thousands of similar cases throughout tlie United States: 

The authorities of a county jail in Wisconsin are considerably perplexed by a prolilem of drainage for 
their institution. The building is located on low ground, and within a few hundred feet is a so-called river, 
which is really nothing but a half-stagnant pond. For ten years the drainage of the institution has been 
directed towards this " river," through an open ditch, without reaching it. The result is that the diti h is fidi 
and its contents are spreading out over the low-lying ground. The waste is hacking up under the building 
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itself, and the prisoners, of wlioiu there are never less than forty, an; snlieriiii: '.nvatly with .-iekne-s. The 
county eomnjissioners want somebody to tell them what to dr. — and, of '"Ursi;. without ro-t t'"i tlje count}'. 

^-ince such epidemics are avoidable Ijy avoiding the conditions which cause them, it h'-comes an impera- 
tive necessity to make tlie cf.uditions as harmless as ]iOssilile. 

The oM systems cnnfined and co\-ered all liuman excreta with trr(.-atcst caic Tlie .^mr-ad diy-'d'.-et 
system follows an entiiely diilerent i-ourse. Each inmate of a building' i'i-f|uires man\- tlmu-and- of cubic feet 
of fresh ail' fier day t'l lunc hiii'i life and hc-alth, and in buililii'i;:s provide.] with "Ur \'entilatin'.' an>l wa.ri'i'iini" 
ajipaiatus that ijuaiitity is abumlantly lar^re to ab-orb far n'K.JC m'.i-turc i-a.r\, .lay tliaii \v..nl.l be nece--ary for 
each individual. Jly its use there is absolutely no chance for tin- cxcr.-m.'i'it t.. .'aus.- di-easc r.f ai'iy kin.l - 
that tlie necessary apjiaratus, being as sinipde as the walls, floors, j.artitions an.l .b.or- of the buiblinir. will be 
as ]ieriiian.uit as the buildiu'.' itself; that there will cf.nr-.-.ju.-ntly be n.. .-xp.-ns.- f.r r.'].air- whil.- tic- buiMiu'.' 
Stan. Is; that wh.ai a building is i-r.cti-.l tin- a.Lle.i .'Xp.-ris.- is \'.'ry small : that by it- u-.- you have n.. fr." zen 
wat.'r ].i)..-s pr.-v.uiting til.- us.- of ch.set.- ; no un>ightly, ill-snc'lliiiL' ].i'ivict; n.. wast.- j.ip.-s l.r.Mthinc; f...rth 
.liphthcria, srailct f.'V.u', typh.'.i.l, .l.-ath. 

]Mr. Smead : Here is a letter anil some enclosure^ I ha-^'c ju-t recei'\ .-.l iri.ni rnv j.ai'tnei- in 
'J'<.i-onto : 

Mv I)E\i: Mr. Sme.M) : A\'hat helped us to get tlie ^L'.ntreal A-ylurn coiitract wa- this : A neiL'libor to 
the Asylum brought suit fir an injunction to compid o-m.'.val <".f Asylum on the '_'r..uii.l of it- beiuL' a nuisan.'.-. 
esjiecially on acc.unt ..I' . '..n tarn inating waters of the .^t. I.awren.i- by the -i-wcraje. The trustees cut ti.e L'roun.l 
fi'...ni un.l.-r his cmplaint by a.h.pting the Sniead system, ami I wa- u]. to .M..i"itreal this week to .-xj.lain the 
systcm t.i till- court. One of our hooky irfnt rn of rruhnrf. ^]i\ Kadf.i'.l i.- .^anitary Inspector .:.f ^Montreal, 
and I think y.iu will be interested in his expdanation of ''no .lauL'er fn'.in nii.'r..i;es." 

Yours truly, 

(Si'jne.lj Ji'iis \y. DowD. 

Sanitary Inspector Iladford testifie.l to the etficac}' of the Smea.l syst.an of .lcsiccatin'_' tlie excreta. He 
had seen it in Tiironto, and on his recommendation it had Ijcen ailoptc] here. AVitb this sy-tcm tliere was 
no danger of contaminating the water sujjpdy. The Su'iead system of .b-.-i.'.ation i-ejchrcl the ex.'ieta fjar.l 
and dry, and rendered the germs or n'jicrobes it contained harmless. If tic cxcieta were re.ln.'e.l t.". pr.w.ler 
and a current of air passing over it, tlie microbes might Ije carried u]. the veiitilatint.' shaft, but he di.] I'lOt 
Iielieve the excreta was ever tui'iied to pow.ler. He belie\'e.l the skin whi.b form.'.l ..\"er tic excreta jirt'- 
vented tlie esca|K- .if germs. This skin could oiily be f..riiie.l by a cun-ent of win.l j.as-inu' ..ver it. lb- did 
not think there was any great danger fron'i the water in wliiidi the .I.ithes of a t\'iili..i.l fev.-i' patient had lieeri 
washe.l being drainc.l into the St. Lawrence. The rne.lical woiM was about unit.'.l in the belief that typh.'.i.l 
is not infi-ctii'ius. 

1 ir. I luquet and Mr. Diitour Avere examined t.'. show that no .larnage n-sultcl from the erecti.'.n ..f the 
liosjiital, ami the case was then adjourned until today. 

Ml'. J. ^V. l)owd. ..f Siiiead, Dowd tt C'.'j., Toronto, manufacturei'S of the pi^..-^^^ f.i' heatiicj, venti- 
lating and di.-irifeiting bihl. lings, which is being ad'.pt.-.l by the Insane IJ...pital autlciili.-. cx].lain.-.l 
the nature of tlie system, hoi. ling that by its use the i-xcr.-mcnts were tli..r'.U'jbly .Irie.l up, b.-.'Ome .'juite 
ini.lfensiv.', ajid coiiM afterwar.ls Ije burned. The system ba.l lie.-n live years in u-e, an.l ha.l eveiywhere 
gi\'en entire s;itisfaction. 

Mr. Srrieail : I liave Inimlreds of letters from all uxor the T'nited State-, ami huiclrc'ds .if 
jirinted jiai^es of various repcirts made from time to linn; cnncerniiig; ..ni- \\'.irk : to.i inaiiy f.'.r v.'.u 
to read, e\'en if you care to do so. Tlie system is a siicci'ss. Idierc- :ire. a- I ha\'e bid'.. re -tate.l. 
o\'ei' one tlioiisaml in use, and the only poojde disapi">inted an- tlio.-e intere-t..-d in \\'ater-cb.-et 
ii.xtiires and some wdio always said it ■\vould not woi'k. 

Dr. : T)i(lirt some of the sanitary journals attack tlie systcun a }'ear ..r -o ag-o'r 

]\Ii-. Smead : No, not as tlieir own matter; they only priiited some cmirnuriication- A\'ritteri 
by the class I refer to. The Detroit Ijoard id' Ediicatioii, after a \'ery th..r.'.ug]i iin'e-tigation. had 
adojited my system of waniiine- and ventilation for live school building's, and to " stoji dat fo.ili-li- 
ness" ]iarties interested in heating; apparatus and plumbers' supplies cnmmence.l an .attack up.m us 
tliroiic'h tlie local press, and some of the most outrag'cdus lies were printed licit it ha^ excrljeeii my 
fiii-fnne to read, or misfortune (as I then sii|iiiosed), to coiitradict. The Ih.ard ap|i..inteil a eorn- 
niiltee of doctors to aid them in another investigation, and we lu'ne vinee tlien furni-he.l aj.p.arat us 
for every school building; either built or repaired in Detr.iit, including' the new ."Medical C.dh_-ge, 
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anil tlie ad\'ertisi_'moiit we received, instead of Ije-iug a nii-forturie, tui'ned 'lur t" lie of ■j.rxii Leijefit 
to us. You mii>t remember, doetur. tliat in all lai'ge citie- tliei'C- are. and aluay- will In;-. Iiardware 
dealers sellino- steamtitters" ami |ilumljers' supplies (lao-t of the latter iii.iw jiut up a sicrn '■ -arjitary 
plumljing '■ — it is fasliionalile). These have alwavs heen 'ijipo-ed to 'lur secai'in2 c^intrai-t- where 
they ])ay taxes. I say piay taxes because nine-tenths of our woi'k is on piuMie buildings paid fi.u- by 
taxpayers. na\'en"t we talked enough on the question iif di'\' closet- '' 

Dr. : About enough to convince nn- that tliev are lietterthan water-closet- ; there are 

some points upion wdiich I ilesire further infuririation. 

3Ir. Smead : AVitljout further talk no\v nn the suljject. I wr.iuM -uggi'-t that we c;'o to nne of 
our public school Ijiiildings and examine it in iletail. I will select the la-t one erected, as it con- 
tains all our latest improvements. This is fair, a- vour ^"erdict i.~ to be upon luir pu-esent metliods, 
not on something done some time in the jiast. 

Dr. ; I- the building vou select nne in which \"oui' method- ha\elieen intri:iiluced upon 

pjlans that in e\'ery \vd\ meet voui' approval 'f 

Mr. Smead : Yes, and I want \'0U to find all the fault A\'itli the work that viui can. 

Dr. : Can I take with me apparatus to te^t the ipialitv of the aii'. uniformitv of tem- 
perature, etc.? 

Mr. Smead : C'ertainh', ami I further agree to publi-h anil circulate whatever vnur report 
may be. 

Dr. : Yiiu seern to have implicit conhilence in the result, and I cri\'e vou notice now 

that the examinatifm will be tlnirough. 

Mr. Smead : A year ago I was requested to ■' read a papei' " at a crmventiiin of doctcirs. Here 
is what I saiil ; tlie statements I made then I still adhere tci : 

If all or oiie-lialf thi- qui:'-tiiiij- that an eiiu'im'i-r lias tn .l.-ri.Ji- in jireparinL' ]ilans fa- a buildinL' were 
tlioi'iiU;:hly understood, the I'ritiiisius would !"■ inni-h ]i-^- -L-v./n-. It is reasoiialif- tn e-X]iei't -uli-tantiaily 
as fiilfiws': 

1. That the ajiparatus be ri-a'^mialile in its rost. 

2. That it will c.iiisunie tlii- kind nf fm-l i'hi-:i]ii--t in the distriit in whifh it i- to In.- used. 

3. That thi- ajiparatus In- f-asily nia.na'_'f-d. 

4. That it shall lie so eMnstnirt,.d and so Im-ati-d in the l.uildinL' that no h.-at -i.-nei-ati-d liv th.- fuel 
consunii.'d is leist. 

5. That with a reasonable anmuiit of r-arele-s-m-.— and ne;jleit tin- a]ii.ai'atu- shall hf- diirahle. 

6. Easily I'epaij-rd if broki-n. 

7. Alinnst autMUiatie in its njiiTatii in. 

8. Absijluti-ly fi'iM". fi'om dan'.:i-r. lither hy fii'e nr l.y exido-ion. 

U. That it shall take tfie air frnni that Xiortii.n nf -jcn-e oivui'ii-d hy the inhahitaut- . if the c-arth and Si;nil 
it intu the fiuildin;.j uninjured by o\er-hi'atinL'. 

10. The Imililiii- -lionhl be su ai-ran-ed that, at the will of the ti-aidjer (if a si-lninl buiUiii- •, aii' at any 
temiierature desiivd ran he sei-ured with little- effrnt. 

11. Sij arrani.'1'd as to avoid Ljivd nr uniJi-asant currents i>f air. 

12. So arranged that the temperature will lie unifirin. 

13. So arrantri-d that the rimir will he warim-d and an unequal tianiii-rature hetween head and fc-i-t avnided. 
Xi"n\', these ari.i a " Ijaker's dnzi-n '' iif S]ieiafii-atiiins, and I l.i-]ii/\e that nii rea-miahle iii;-rsiin will a-k fur 

many more. Then' an- in this i-ity nver twenty si-lim I l.uildiu'js in which m^arly all these sjie.aliratii OiS are 
lilli.-d to the li.'tti'i', and Sijuie liuildin;js whri-ein all all' tn lie fijinid. And as I lia\'c -aiil to vi.mr i.-hairinan. I 



.■^T-\TE BOAED OF EdUCATIOX. 

Otseoo. ^licli.. February S. Iss9. 
Isaac D. Smead ct Co., Toledo, Ohio : 

Qerdltmen, — Being a practical builder and a sehonl man, I have been mui'h intt-n-sted in making a thor- 
ough examination of your heating, ventilating and dry closet sy.-tenj. and it gives me pleasure to bear te-timonv 
to its exceUency. The heating a|jf)aratus or furnace is simpile in rf.nstruction. easily adjusted, anij warms a 
building quickly and well. The ventilation is a sueeess in every respect, and the dry chj-et is the only svstem 
that I have examined in any school building whii'h is without ohjei timis. Tlie whi.ile arrangement is pierfect. 
and I recommend the entire system, as furnished by your hrm, to builders of sehiiiil-hotLSes. churches, halls 
and city blocks. Very truly yours, J. M. Ballou, I'rts't Slu.lt TJoard of Education. 
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was lint LiniiiL;- til tli(M")i-izc, ( u- try hi iiiiiifisc upnii ynii a scientific essay. I coulil la.t iln sn if I woulil, ami 
wcaild lint if I colli. 1 ; lint ratlier call your attention to tlie pracilcnl side of tlie qnestion, I will ask you to 
I'diiie, afier ailjonrninent, to one of the luiildin.tis referred to and see for yourselves wlietlier the staternents are 
tnie or not. If in your opinion they are not, I hope you will not he.sitate to say so. If they are true, will 
you not lend me your as.sistanee in suppressing tlio fiends who decUire that " no one has yet solved the 
lirohleni?" And while we are about that business, let us also include those who always write and advise, 
but never do anything else. 

If you accept my invitation I will take you to a school building cared for by a woman janitor, and 
show you schoolrooms in which the air is changed every nine minutes, and where the teacher can secure air 
through the register at any temperature between .January and August ; where the floors are warmed, as all air 
exhausted from tlie rooms jiasses under them on its way to the ventilating stacks, \ ia the dry i-loset vaults in 
tlie basement. To descrilie these vaults, I will simply use the language of Hon. .7. .7. Claik, president of the 
Canton, (.)hio, Board of Education, who canio liere to examine them, and who, in his repfii't, says : 

The members of the committee confess that these results created in their minds a deep and profouml 
sensation. Here was a system of clo.sets sulliciiuit in cajiacity to accomodate si.x hundred pupils, in constant 
use four months, at an original cost of not to exceed Jd-'iO, in pierfect condition, with no noisome odors, no 
unsightliness, no pipes, no water-works, no |ilmiiliers' appliances, no sewerage system, no loathsome and 
disease-creating cess] lools, no stifling disinfectants, nothing but a free and unobstructed circulation of God's 
atmosphere, which liad alreadj' pierformed the double ami imp.iortant functions of heating and ventilating 
the rooms in which five hundred children had been engaged in iheir school work. 

Now, if j\Ir. Clark has told tlie truth, and if others who liave written upon the same system and in flie 
same manner have told the truth, why need the theorist and pjrofessional writer whine and sigh for some- 
thing " better'/ " 

Dr. : Did ynn have some trouble at ClevGland ? 

Mr. Sniead ; Yes, with the newsjiapers. Here is an interview pulilished recently tliat will 
tell the whole stniy ; please read it : 

" ^Vhat is the matter with the Smcad system in the Cleveland Sidiool liuildiiigV " asked a Bhtde reporter 
of Hon. Isaac D. Sniead, wdiom he found in his new ofHce building on I7uron street. 

" Nothing now." 

" What has lieen the troulile there?" 

"There has been no trouble with the 'Smead ' system of heating, liut in one building there was a serious 
defect in the ajiplication of my system of ilry closets. 7 suppose you have been reading the Cleveland LdifJcr," 
repdied Mr. Smead, with a smile. 

" Yes, and the Blade would like to know the facts in the matter." 

"Then I will have to tell them, for you cannot get them from the Leadrr, if I can judge by what they 
have printed." 

" Have you done much work in Cleveland?" 

"Yes, both for the Board of Education and in r.ther jjulilic buildings. Briidly, the facts are tliese: 
Several years ago the Cleveland Board of Education wasteil a very large sum of money in beating aojiaratus, 
having a large number of iine buildings. 

"Cue morning, two years ago last summer, three gentlemen came into my othce and were introduced as 
a committee from the Cleveland Board to investigate my apparatus for school buildings. After examining 
into the matter with what seemed to lie more than ordinary care, they contracted witli me to furnisli appa- 
ratus for the Eagle Street School building, and returned home on the afternoon train. 

" The apparatus was used during tlie winter of 1SS(1-S7. During tin- spring of l.ss7, while in "Washington 
City, my attention was called to an attack u|iOn me and my apiparatus iniblished in llie Cleveland Liudi r. I 
went flown to the newspaper offices, and by examination of the Cleveland papers learned for thi' first time 
that at a meeting fif the Cleveland Board of Echu-ation the Building ( 'oiiiniitlee bad been instructed to intro- 
duce the ' Sniead system ' into all of the new buildings, some five or si.x in numlier. ( iiir contiacf amounted 
to .some .$25,000. 

'' 7 was fairly entitled to the contract, liecaiise of the successful ami satisfiictory operation of mv apparatus 
in the Eagle street building, and also in the West Clcvelaml School ijuilding. (Jf course 7 was ]ileased at the 
action of the board ; but 7 was also being injured liy the Leader articles." 

"What did you do?" 

"I finished my business in Washington, came home and asked the Leader to send a reporter to inter- 
view all the teachers in the Eagle street liuilding fnine in number). This it did, and also interviewed the 
members of the West Cleveland board, and ;\Ir. Ti'achout, chairman of the Building Committee of Hiram 
College, who resides in Cleveland. I have since pulilished the interviews among my testimonials. Every 
statement made was contrarj' to tliose which the Leadir has been puldishing. 77/fi/ jniiiled ihe inlereietes 
and charged me .30 cents for every line printed." 
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" L)id yoii pay the bill ',' " 

" Ctf i-onisc 1 iliil. A man is VL-ry foolish to quarrel with an I'llitor if it i;an be jireNente'l. The ailv;i.n- 
ta.L'e is all on the editor's side ; and the poor contractor is the le^dtiriiate pi'ey of the nc-w-paper man.'' 

" How do you know? '' 

" Twenty years of experience teaches a fellow some things he don't soon for^i'et.'' 

" As a newspajier man I cannot agree with you ; l.iut what aljout the recent trouble ? " 

".fust this: the W'jrk done in 1SS7 was entirely satisfactory to everyone exrept disappointed ■■ompetitors 
and their friends; and the board again contracteil with uie to furnish apparatus fir two rn^jjc ljuiidin;,'s. 
Ijne of these — the High School building — was erected a good many years ago. It contained a steain-hi-ating 
apparatus and fjur large ventilating stacks. In these stacks there were steam coils and jdpi-s dc-.-i-neiJ to 
keep the starks hot and make them ' draw,' notwithstanding the fact that the stacks were t,r,_i,i,/.on,. ft,,l 
loirrr than On: liighesl portion of the roof. Although we were assured that 'there had never been any 
ilown-(lrafts,' we hesitated aVjout connecting the closets with them ; but ui}- sujierintendent finally did -o, 
altlemgli against the jirotest iif my engineer. 

"The system opei'ated successfully until some three weeks ago. at which time theie wa~ a severe wind- 
storm in Cleveland, and the wind struck the roof in such a manner as to glance- olf ami g'j down the ventilat- 
ing flue. The result was just what my engineer had anticipateil. 

"The superint(jndent of buildings wrote me; I went over and saw the building for the lirst time. It was 
plain to me that the error was ours, and could be corrected by an extension c^f the lines to tlie pr'..j.er Ijcight. 
This 1 did by an addition of 2.'j feet to each chimney, and now the harder the «'ind blows the better the 
draft, and the meter records an exhaust of 723,000 cubic feet per hour from the building. 

" The members of the committee were so well satisfied that tlrey at once re'-ommended that the other two 
stacks (with which we had nothing to do) be extended to the same point at which I stoi'ped nnne. It has 
also developed that the position taken by Prof. Campbell, principal of tlie school, is c-cjrrc-ct, na.rnely, that 
until now the building has never been ventilated at all ; and he strongly urged the extension of the either 
two Hues. 

" With water-closets the pjoisonous sewer gas escapies constantly to a greater or less degree, and, althou'ih 
very poisonous, has but little odor; while with my .system there can be no sewer gas, and if anvthing is 
wrong the odor gives the signal at once." 

"You spoke of being in AVasldngton; are you doing work tliere?" 

" Yes, between January 1, 188.3, and January 1, 1888, I intnjduced my ajiparatus intcj twenty-four school 
buildings there, and am now executing contracts there on idne more school buildings f.ir tlie district 
commissioners." 

" How do you, a re[iublican, hold on under a democi'atic administration ? " 

"Politics have nothing to do with the engineering department, so far as I have evei- observed, umler 
any ailndnistration." 

''Who will be the next president?" 

" Harrison, I hope. But wdiat has that to do with ti'ouljles in the Cleveland school buildings?" 

" Is the Cleveland board democratic or republican ? " 

"I never heard a member of the board mention politics; but I understand the democrats have the 
majority." 

" Has that anything to do with the Leader articles?" 

"I don't know. I notice that they abuse the board for about everything it does." 

" What are you going to do about if? " 

"Xotliing. I do not have to pay 50 cents per line now, and I hope the articles will dej me as mach L'ood 
as <liil those of the Detroit iVey;.s last winter. Since the attack of the .Yccv commenced I have had all the 
contracts awarded there — eleven large buildings." 

" Do you (.iften have trouble with your work?" 

" I do the most work in my line of any man in America. I never luive trouble with either my customers 
or my aiiparatus, except occasionally because of mechanical errors, as my woikmen are not all p' rful. J;ut 
1 always have trouble wdth my competitors, and in large cities it is worse than anywhere else. The- worst 
light I ever had was the one at Columbus. There the Pittsburgh, (Cleveland and Cohnnbus steam-heating men 
comljineil against me, and we got into the courts. The other side had the costs to pay, and the Columbus 
board has introduced my appiaratus into seven buildings, in addition to the four I had when the fight 

commenced." 

-/, 'A ^ * 'A -,■- v- 

Mr. Sinead : Well, doctoj-, hero we are again. You liave been ii)ler\'iewing me for the past 
ten days; I now want to ask yo;/, a few^ c|Uestions. Did you examine the Segur Avenue School 
l>uil(ling, and did the janitor know very much about the merit.s or demerits of tlie machinery 
under charge '^ 
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Dr. : Seemingly very little. 

Mr. Smead : l)t) yon suppose tlie teachers appreciate tlie comfort and healthfuliiess of the 
roiinis they occupy? 

Dr. : I have found a number whi> ilo. 

Mr. vSinead : I am ylad of it, they are generally very hard to |)leas(.' ; I gave up trying it 
long ago. 

Dr. : Who do you try to please when you put up a heating and ventilating apparatus? 

Mr. Sniead : Oidy the [lurchaser and myself. 3Iyself tirs1. 

Dr. : Is most nf the work you (hi done in puljlic buildings ? 

Mr. Smead : "W's ; our apjjaratus is suitable for schools, churches, opera houses, court houses 
and residences, although for the last ten years I liave done but little with the latter. 

Dr. : What was the amount of your sales the first year after establishment of business 

in Toledo ? 

I\Ir. Smead : Twenty-two thousand dollars the fii'st year ; ovei- •'S.000,000 the seventh. 

Dr. : I>y your card I see that you have other offices besi<les at "^Foledo. 

Mr. Smead : Yes, at Elmira, N. Y., at Philadelphia, at Kansas City, at Doston, at Cincinnati, 
at Wa.shington and at Toronto, Cana<la. The gentlemen associated with rae in these offices were 
former employes in this office. They are skilled engineers, honest and faithful men, men whom 
their customers have learned to i-espect and honor ; and it gives me more pleasure than I can find 
words to expi-ess to know that, although to a degree I was instrumental in thei)- early start in 
business, the confidence I have reposed in them has in no instance been betrayed. The skill they 
possess is not excelled by any now remaining here. They have liad a " hard row to hoe " ; hot-air 
furnace men, steanifitters and plumbers oppose<.l them at first, and (he pira/cs (if lota sttul <ind rapij 
all theij con. Architects, or some at least, anxious to have it understood that no plan is right 
except their own, or fearing some credit may fall to some one besides themselves, or with some 
experiment to try, oppose them ; but the gentlemen labored on in spite of all obstacles, until 
there are now scattered all over their territory monuments in the f(jrm of Ijreathing Vjuildings — 
monuments to their industry and skill that will last many years after those who would now steal 
from them all that is not covered with patents (and they often infringe on those) have long 
been forgotten. 

Dr. : Don't you have patents to j)rotect your invention ? 

Mr. Smead : Yes, but no inventor gets full protection fi'oin the thiif. Here is an extract 
from a brief recently submitted in one of my cases by my attorneys (Dodge & S(ni, Washington, 
D. C). They seem to know something about the troubles of a manufacturer wlio tries to make 
impiovements. 

Between the ingenuity of the pirates, aided by the present strict construction of the courts, on the one 
hand, and the dictation of claims by exaiinners on tlic other hand, the inventor of today linds it next to 
impossible to secure by a patent tfiat protertifm of liis invenlion whicli the law was desiL'ued to ulford hinj. 
This being so, the office should not plare unnci.-essary obstacles in the pathway (jf a rjuss of mtii wlio, as Com- 
missioner Fisher, in his repoi't to t'<>n;^ress, says, "hare done more Jot the ijlonj mtd prosprrily oj llie United Slates 
than any others, anrj vjlio hove never been favored cldldrrn." 

The action in this case was well described by (Jonnnissioner Fisher as tlie " unfriendly hand oi adver.se 
criticism," and which, as he states, "if it had been ajiplied to most or all of our L'reat inventions when first 
presented to the office or the public, would hove strangled them al birth." 

The spirit which should actuate the office in all its branches was beautifully expressed by Commis- 
sioner Holt, in the case of I). D. Eailger, rejected on a technical objection, wherein lie said : 

"If, however, the stringent constraction now favored in certain 'piarters be aduiiteil in practice, it is to 
be feared that many inventors who have been summoned to this ollice hy the constitution would find its 
doors shut in their faces. 

" It is due to the dignity of the subject and to the generous spirit of the constitution that the patent 
laws should be liberally construed, having ever in view the great end they were designed to subserve. They 
were enacted for the government of an office whose range of action is altogether above the barren field of mere 
technicalities. That office, in my judgment, would be forgetful of its mission and disloyal to one of the highest 
interests of humanity were it to permit itself to be entangled in a mesh of mere words or palsied by doubts 
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boni iij' intricati' iijetaphyj-ii'iil ilisijiiisitious. // li"S to do n-ith (lie F:ihdria''t of tlunrjR, oiul lo •Iml mlji //., fjxraf:.-! . 
iivjemoiix, pTOcJJrol 'uilAUrl nf thy oijf, o.ndii should dcil irit], l.t frurilcly^ not iie.riilpjyui'j ii,,<l dh-CO'Tor/rrtg imehtors by 
suhlk diMinctions, hill kindh/ taking tlum by the linnd as b'nef'irt'/rs rjf Ih.eir raei^, euvl utreniii'j. if jion-ible, thiir patli- 
v:ay ailh xunsldne rind uith. tlov:ers." 

Ml'. Smtail : Thei'O is a great deal sai'l aliniit the licaltli of finr -(■liool cIiiIiIil-u. Jjc-fore 
entering iqiori a iliseu.'-siMii (jf tlie Jiispccti'Mi M/ijii(.--ti_-il at ni\' la'-t ))it(_-i-\ie\v. it. i]ia\' 1^'- wi.-U to 
hring out a few jioints in I'cgard to seliool life. Do \n\\ tliink tliat tlje Ijtalth ~1aiidar'l of ~r]ir>o] 
cliildi-cn is im|i|-o\'ing ? 

Dr : Tliat (juo'stion can scarcel}' lie aiiswei-eil in a fi.-w word- : Imt I tliink that, takinir 

all things int'.i i-onsideration, the pli\'sical slandai'd of school cliihlren i> lieing lowt-i'cil.* 

Mr. Sniead : T<j what do \-ou alliahute this deu'ein-i'ation '.' 

I)r. : ddiei'e ai'c many factors that are infliic'ntial toward this end. ^Jdie tii'st seeds of 

|jremature lu-eak-down arc sown during the gi'ciwiii'j; pci-iod. f'lie forcing system of education, 
lack of [irijper physical ti'.aming, condjin(/d with iinirlnfe.i'jine s'hoolroiMns, ai'e larircdv accountable 
foi- imperfect de\-elopment ; and thus chj multitudes of youths enter on life".s work haijdica[p]jed 
hy physical weakness. 

Mr. Srnead : I can see signs of begiTiniiig reform in one fc-ature tluat vou lia\-e mentioned. 
Schools of manual training emljody ni}- idea of a perfect educational system; and more attention 
is being given to physical training, is thei'e not '/ 

I))-. : You ar(.' quite right, but it is nri easy ]>roljh'ni to stem the tide of 'leLreneracv. 

An imperative duty devoh-es on e\-ery school Ijoard and corps of instiaictor- haviuL:- vouth in theii- 
care. The la«'s making edu<-cttioii in any way ryjuqiiilsnri/ at the same time impoMj on the public 
servants assuming control of school property a serious obli^'ation. 

Mr. Smead : Y<in refer to [)i-o\'iding wlinlesorne silmnlrootjis and sirrrovmliji'is / 

Dr. : That is the duty of every board of education. We cannot afford to train our 

higher faculties at the expense of our gene)-al physical welfare. 'J'hat is what we have been doing 
for too many years. 

Mr. Smead : What do you regard as the essentials of a wholesome -choolroom '; 

Dr. : A comfortaljle tem[ieratui'e and pui'e air. There ai-e rnanv othei' featui'es not 

necessni'y to enumerate, but thei'C is a firoail field for i-eform work in the abo\-e. 

Ml'. Smead : It is not so difficult to maintain a comfortable temperature, luit the pure-air 
problem is not a simple one, as I have learned from observaticm and many costlv experiences. 

Dr. : It has been worked at for a century, and what is the result ? A general distrust 

of all methods ami an educated indifference toward the pernicious inffiiences of breathing impure 
air. The spirit of tlie times demands an energetic reformer — one who can force the indifferent 
to see the error of tlieir ways; stimulate in them the spirit of incpiiry ; give them a few ijlijert 
lessrjiis. 

3Ir. Smead : By object lessons you mean the inspection of a practical operating svstem of 
ventilation, do you not? 

Dr. ; That is just wdiat I refer to. The personal inspe-jifion of a perfect systi-m of 

ventilation and warming is a most potent public ediicatcu'. The contrast between x>'ii'f'i<:t venfihi- 
tjijn and no ve.ntiliitinn is as liijlil to durl-ness, and those who are too indifl'crent to clio(.>se the 
former can make no Ijetter bequest to the world than their own ashes. 

Mr. Smead : You are (piite right, doctor, \\-hen you say that personal inspection is a powerful 
armiment wdiere there is real merit in the thing insi.iected. 

Dr. : The superior merit of your system has enalded you to feai'lesslv pro\-oke public 

criticism, confident of a favorable issue '/ 

Mr. Smead : I'ublic criticism has almost invarialily resuUed ti> cmr ad\'anta'4e; what is the 
result of ijeMv inspection at the Segur Avenue School l^uilding ': What were your first impressions 
on enterinLf ''' 



* Preyer states lliat one-fourtli uf all stuUentF are injured phj sically by the educational process ; CO per cent of the students are 
physically disabled and unflt for life's work.— Ojic/ress of Plujficiaas and Naluraluty, Wicsliaden. 
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Dr. : The tc'm[K_Tature in lliu spacious balls was aljout the same as that of the rooms. 

The thermometer iTul not vary three degrees from 72° in any jiart of the rooms. The atmosphere 
was perfect, in as far as the senses can judge, on the days of my inspection. 

.Mr. Smead : To what extent can the senses he depended on in investigations of this 
character ? 

Dr. : Elaborate experiments by Dr. de Chaumont prove that the organic constituents 

of expired air corresponding to carbonic acid gas to the amount of .4 parts per 1000 ojjove that in 
the normal air ("jo per 1000) can be detected by tlie educated senses. 

Mr. Smead : Our senses are then capaVjle of giving us reliable warning, under favorable 
circumstances, as I understand, when the accumulation of respiratory products has reached a 
deleterious amount. 

Dr. ; The evidence of our senses, referring to those who liave these faculties unim- 
paired, is to all practical purposes reliable, in so far as most of the natural gases of decomposition 
are cijncerned. There are jioisonons gases de\elo[)ed in certain artificial lilth resei'voirs, as, for 
example, sewers, of which our senses give us no warning. I regard the .sc'er, as ordinarily con- 
structed, as the most pernicious of all the features that mark the eni of cltij huHdiiif/, since it 
becomes a vast reservoir f(.)r accumulation (jf the gaseous products of putrefaction of which the 
pipes entering the houses are the highest portion, and consequently the most natural (jutlets for 
sucli gas. But they are dangerous chiefly because the gases so generated are those against whi(di 
man has developed but little resisting power. We are all well aware how much ordinary above- 
ground stench and filth the human system is cap>able of withstanding. Nature has developed a 
certain amount ui resisting power, and has cultivated in us a faculty that can warn us of sucli 
deleterious influences ; but the sewer and its own peculiar products of decomposition is a con- 
comitant of modern civilization, and man has not as yet developed a resisting power to withstand 
their injurious influences ; nor have we even a faculty capable of warning us of the presence of 
these dangerous gases. Not only general debility may follow the breathing of sewer gas, but 
most of the zymotic diseases, as diphtheria and scai'let fever, are aided in their work of destruction, 
and epidemics of typhoid fever have been traced directly to the presence of sewer gas.* 

Mr. Smead : Then would you say, doctor, that the odors c<jming from decomposing human 
ordure are not injurious in proportion as they are disagreeable ? 

Dr. : I do not mean to say all of that, but I can assert that I should ]u-efi'i- to risk my 

health working as a scavenger, carting off above-ground filth, than to be comjjelleil to li\e wln/re 
emanations from a sewer more or less constantly (and without the warning of <jur senses) con- 
taminate the air. 

Mr. Smead : You feel tliat youi- system can resist and throw off tlie emanatii.uis fiom 
ordinary putrefaction, but you fear the gases develo|ied in uiidergrouml reservoirs wliere there is 
absolutely no change of air fi'om one year's end to another, and poisonous gases bec(jme concen- 
trated and ever more and more virulent ? f 



* See paper read before tryj^nenic Congrej^'^ of Vienna, 1887, \i\ Prof. Brouardi'l ; and Epidemic of Typhr)id Fever in Michif^an 
State's Prison, Jaelisoii. by Prof. Vauyhan. 

+ Dr. H. J. Herriek, Professor of Hyt^ieiie in the ^^edical Department rif Western Reserve Tniversity says; "Tlie relative 
capacity of air and water for destroying noxious elenients and for purifying' niifiht lie a matter of some question. The atmos- 
phere bas, to my mind, a very much greater capacity for destroyin;.' and ditrnsint; the noxious Keriiis or no.xifius ^ases tiian 
tlie \vatcr. According to authoritative statements sewer water has a capacity lor discharging an almost illimitable anioiuit of 
noxious va^MZir wherever it is found. Dr. Letheby found that sewage water excluded from air and containing ll^s grains of 
organic matter per gallon yielded one and two-tei'iths cubic inches of gas jjer hour during a period of nine weel^s. The jiecu- 
liar I'etid smell of sewage gas is owing to the presence of organic matter whose exact chemical cnmi'osition has not been deter- 
mined. It is believed by some to be cartxj-ammoniacal. According to Dr. Curniiugham it contains distinct bacteria and otiier low 
forms of cell life. Now, water has a capacity, especially running water, for purit^ying itself It is claimed, as I rememlx;r it. 
that a distance in rivers of twenty miles is suOicient to render running water comparatively pure from sewers entering the river 
above. I am not certain as to the distance, but that is a fair estimate. The methods by which the water is purilicl are by 
animals or pjlants in the water, by the action of oxygen upon the organic matter, that is, aeration, by the ditfusion of the 
noxious material and by sedimentation. The methods of yiurifying the atmosphere from its noxious gases and elements arc: 
By the rapid ditfusion of the gases in the atmosphere, by tiie action of oxygen which is always ready to consume — esyjecially 
where there is any amount of ozone it is active for the destruction of organic matter — and, coincident', is the action of vegetable 
life, which rapidly consumes by an appropriation of carbonic acid gases, and, it is supposed, also of mcphitic gtises. These are 
tile natural methods by which the atmosphere is kept Iree from gases or conditions unfavorable to animal life." 

■'According to a well-known law the diftnsion of gases is in a still atmosi)here jproportioned to the square of the distance. 
Currents of air, winds, vastly increa-se the rafiidity of the diltusion. Gases discharged into the atmosphere the height of the 
high school stacks are ver>- rapidly diifused. Bear in mind that the contents of those closet vaults are comparatively small. There 
are perhaps -Mi evacuations in each twenty-four hours. It nitist be seen that the vaixjrs from these contents are very rapidly 
diffused and that they are not a perceptible factor for rendering the atmosphere impure.'' 
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Dr. : Tliat is a concise statement of my Ijeliof, and recently aiUipteil sy-te-ms of 

sewerage, as for instance the "Waring system, recognize this fact and reduce as much as po>~ihIe 
the danger from accumulation of gases by reducing the size of the sewer to the actual volunic of 
solid e.xcrementitious material to be disposed of. 

JMr. Smead : To return to our original theme. You would say that the absojce of any oi.li>rs 
in a schoolroom to one coming from the outer air is ]jroof that the air is wholesome. 

Dr. : This is certainly true, but the co)iveise does not necessarily hold. I'he jjresence 

of odors does not always indicate a positively unwholesome air. I'here are so many sources of 
human odors that it is almost impossible to keep a schoolroom absolutely odorless. The home 
life of many school children is such that the clothing often becomes saturated with the od<jrs of 
the close living-room or still more fragrant kitchen, and a few uncleanly children can contaminate 
the air of a whole room. 

Mr. Smead : You regard the organic gases as the deleterious constituents of breathed air. 
What part does carljonic acid gas play as a gaseous excreta? 

Dr. : It is convorjiently used as an iude.x; of resjjiratory impurity, being much easier 

of determination than organic matter ; but it is harmless as compared ^vith lhe organic matter in 
suspension in watery vapor and organic gases, and it is very diffusible and iloes not accumulate 
so readily. Diffusion is constantly going on, and the air of a ro'jm may be thus freed from much 
of the carbonic acid gas ; especially in poorly constructed buildings where there are many cracks 
and crevices left by the " tiunitarij''^ carpenter ! 

Mr. Smead : ])ut obviously this watery vapor is not so diffusible as the carbonic acid gas, 
and the air of a room is less easily freed from it. I should think that it would lie liable to 
accumulate wherever the air stagnates, and especially on all cold surfaces, since saturation of the 
air varies with the temperature. 

Dr. : That is just what does take jdace. The amount of watery vapor, more or less 

saturated witli organic matter in suspension and (jrganic gases exhaled by every adult, is about 
nine ounces in twenty-four hours. It may be asserted that the ohjeet of a cent'doti/n si^/sttm slioald 
he to relieve the air of a room of th.e orfj'ude con.<<titue)its and prevent deposit by strong, constant 
out-going currents of air. There is just this difference between a well-ventilated room and one 
poorly ventilated. The one constantly filled with Nature's ])urest, the other a reservoir receiving 
daily the deposit of a putrescent sediment on walls and ceiling until it becomes a place suitable 
only for the myriads of minute organisms, whose sole reason for existence is to haunt the abodes 
of higher forms of animal life and thrive and multiply on the products of decomposing organic 
matter. If the condensed breath collected on the cijol window ]ianes of a room when a number 
of jjersons have been assembled be burned, a smell as of singed hair will show the presence of 
organic matter, and if the condensed breath be allowed to remain on the windows a few days it 
will be found, on examination by microscope, that it is alive with bacteria and aniinaleidm. It 
is the inhalation of air containing such putrescent matter which causes half of the sick headaches 
Avhich might be avoided by a circulation of fresh air. 

Mr. Smead : Doctor, have you ever made any chemical tests of tlie air in rooms ventilated 
by my system ? 

Dr. ; I have, and can present one scries of such observations in a tabulated form. 



On May 11, Hon. E. G. HuLljard, Pre.sident Board of Education, Tiffin, Ohio, writes: "In reply to your 
favor of the Otli inst., beg to say that with m}' experience in examining tlie practical workings of the 'lifferent 
systems of heating and ventilation, I am most decidedly in favor of tlie Smead over any other now before the 
country, for it has certainly given us eminent satisfaction. In regard to the dry closets you speak of, I inclose 
explanatory letter from our superintendent, Mr. .1. W. Ivnott, who has been with us ever since the first intro- 
duction of the Smead system in our school buildings." 

The following is from the letter of Superintendent Ivnott referred to above: 

" I tliink you can safely indorse the system of dry closets put in by Smead in Co. In any buiWing in 
which there is any means of causing an upward current in the ventilating flues of the vaults, the closets 
cannot fail to give satisfaction. In our new building tliey corne as near doing their work perfectly as anything 
of the sort wliich I have ever seen." 
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Mr. Smeacl : Please give me further results of the Segur School building inspection. 

Dr. : The volume of air entering each of four rooms that ventilated into one common 

stack was between 07,000 and 78,000 cubic feet each hour. This was determined by an air meter 
accurately gauged. (See plan of Segur building on page 91.) 

Mr. Smead : Then, if that volume of air entered the room, there must have been a corre- 
sponding outflow. 

Dr. : This was also determined. I went to the top of the ventilating shaft (in com- 
munication with these four rooms alone) and measured the volume of air escaping per hour. I 
found it to be about 300,000 cubic feet.* 

Mr. Smead : How does that agree with your measured inflow? 

Dr. : Remarkably well. The measured inflow at the four registers in the rooms was 

291,420 cubic feet per hour ; the outflow at the mouth of the stack was about 300,000 cubic feet 
per hour. 

Mr. Smead : Is the current constant, doctor ? 

Dr. : I have never romarkeil any noticeable variation where the fires are uniform. 

Mr. Smead : According to your estimates at this inspection, what is the supply of air for 
each pupil in the rooms ? 

Dr. : The seating capacity of the four rooms is about IGO ; 300,000 cubic feet per 

hour would allow nearly 2,000 cubic feet to each of the 160 present. 

Mr. Smead : What do you consider a fair allowance ? 

Dr. : Under ordinary circumstances, 1,500 to 1,800 ciibic feet per capita is an ample 

allowance. 

Mr. Smead : The dimensions of each of these rooms are 20x36x12, making 11,232 cubic feet 
contents. The air in the rooms would be completely changed every ten minutes. That is not a 
bad showing. 

Dr. : I was somewhat astonished myself, and regard it as one of the grandest achieve- 
ments of modern sanitary science. How do you produce such a uniform temperature ? Actual 
trial at floor, ceiling and on two sides of the room showed a remarkable uniformity. There was 
not over two degrees F. variation from 73°. 

Mr. Smead : The air enters in large volume, and rarely above 120° F. Of course it is 
possible to heat the air much hotter, but there is no necessity for a janitor allowing it to get above 
120° F. Remember that an ordinary stove heats the air near it to 200° F. The gentle to-and- 
fro currents dissipate evenly over the whole room, and there is a gradual settling of the upper 
strata of air, the lower strata passing out at the outlets in the base-board, and thence under the 
floor on the way to the main exit shaft. This has been proven by the smoke-test. A room was 
filled with a dense smoke, and then the currents were established. The strata next the floor passed 
out first — warm air from the register taking its place above. This continued until the forms of 
those witnessing the trial emerged from the smoke level, as the trees rise above the fading mists 
of the valley, and then the desks, until finally the last vestige had i)assed out at the outlets in the 
base-board — this change of air taking just twenty minutes. 

In the rooms that you have inspected, the foul air passes directly into the exhaust-shaft, for 
there is no "dry closet" in connection with this ventilating shaft. Did you inspect the other 
rooms in this building that are in connection with the dry closet V 

Dr. : Yes, sir ; and I can give you some interesting figuies from that investigation as 

well. The temperatures ranged between 09° F. and 74 (school was just out and some windows 
were opened where the janitor was sweeping). I then went down into the basement and entered 
the " foul-air-gathering chamber," on the boys' side. The air from four rooms passes into this 
chamber and tlience over the vault contents. The temperature here was about 70° F. The plat- 
form receiving the ordure is about 30 feet long, and is somewhat elevated ; the current of air 
passing above and below it. 



* This estimate is a little too high, since a portion of the outlet at the top of the stack was uecessarilj" blocked by the body of 
the person holding the air meter, and hence the velocity was increased ; but no deduction was made. 
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Mr. Sineail : Wliat volume nf air did you find passing at tliis point, i. e.. tlir'iuirli the dry 
closet ? 

Dr. ; On tlie Ijoys' side, I measured the volume of air passing eaeli ji.jiir a.~ y3s.:_'.50 

cubic feet. On the girls' side of the building, the result was 381,300 i;ubic feet eaidi houi-. 

Mr. Smead : That makes a velocity of over seven miles an hour; ipiite breezy for a chi-et 
vault.* 

Dr. : There are few cities whose streets are as thoroughly disinfected Ijy purifying 

winds as are the closet vaults with your system. Your comparison of the contents ijf such vaults 
with the "buffalo chips" of the plains is a very appropriate one. 

Mr. Smead : Yes, and I have often wished that I could imitate Xature still further liy getting 
a little direct sunlight into those vaults. Have vou ever examined carefully the contents "f a 
vault ■? It is only by such close inspection that the skeptii-al can Ije convinceil of the state of 
"innocuous desuetude" to whicli human ordure can be reduced. Describe more minutelv this 
drying process. 

Dr. : Human oi-dure is mi.\ed witli more or less mucus from the bo-wels. In health 

this is only moderate in quantity, but there is sufficient to foi'm a thin pidliele arourjd the dr\-ing 
mass. This drying progresses until there is only a porous, pai'clied mass left, retaining the origirjal 
form and very tough and firm in structure. 

Mr. Smead : Now that reminds me, doctor, that I was accused not long ago of lieing in>ti'u- 
mental in the infection of whole communities. One -would think that I had invented a <7isiiis<:- 
germ factory ; and the imprecations of the gods were invoked to punish me. Such accusations, 
couched in terms of ominous scientific meaning, worried me ; but I soon made up my mind to fi'_:ht 
it out, fi.ir a great fear of death came over me then. How could I face the multitudes whose 
death I had caused ? My friends were all among the living. I worried some, investigated a great 
deal, and finally I simply made up myr mind to f/o on makimj rnore friiynds in this world, and let 
the " disease-germ " scare die a natural death. 

Dr. : A little knowledge, in a head that has ample natural ventilating cajiacity, can 

stir up quite a commotion, espjecially on such a vital question as that pertaining to health and 
disease; but the question has at last found a natural resting-place, as far as your di-y closets ai-e 
concerned, has it not ? 

Mr. Smead : I think so, but should like a little testimony from yuu on this j.ioint. What 
"disease germs" — admitting that they do exist — can be feared by the rnost skejitical ? 

Dr. : That of typln/id fever is the only one that can be feared in connei.'tion with drv 

closets. There cannot be much danger from this disease, since the sjiecific germ jinibaldv does 
not appear in the excreta until the disease is quite well estalilished. Typlnjid fevei- is most com- 
mon between the ages of fifteen and twenty-five. There are few children attending the public 
schools more than nineteen years of age. Hence it is quite rare tliat a child sick of typhoiil feyer 
would be found in school, and still more rarely would the disease be so far advanced that the 
specific germ would have made its appearance in the stools. And, even admitting that the 
lacillus tyj)hosvs may^ find its way into the vault, I don't see how it couhl get into the atraos]:ilicre. 

Mr. Smead : It seems to me the germs would be retained in the dry mass. I ne^er advice 
that the contents of the vaults be stirred up. Surely nothing of an infectious nature can sur\ive 
the burning to which I recommend that the vault contents be subjected at convenient intervals. 
Is it possible for these minute disease germs to grow and multiply in a dry closet '; 

Dr. : They are as uncomfortable there as a fish out of water. Cholera Ijacillus i> 

absolutely destroyed by a few hours of drying, according to many experiments carried on in 
Koch's laboratory, Berlin, and as far as typhoid bacillus is concerned, only the spores couM possi- 
bly survive the drying. Moisture is all-essential to the welfare of bacteria of disease and r.f 
decomposition, and that is the reason why they love the methods of the plumber, but wither u]j 
and die under the emirmous flow of oxygen that hourly passes through your di-y chjsets. 

♦Compare this with the amount escaping at the exhaust-shaft not operating in connection with "dry closets "—having no foul- 
air-gathering chamber— the air from rooms passing directly into the shaft at its own floor level. 
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Mr. Sinead : But to come back to the inspection. What volume of air did you find passing 
tbiougli eacli of the dry closet vaults 'i 

Dr. : About 3.50, (JOO cubic feet per hour is the average through each vault. 

Mr. Smead : This is equivalent to 2,735 cords per hour ; how much moisture is that capable 
of taking up '? 

Dr. : If it leaves the rooms at 80 per cent relative humidity, it is capable of taking 

up about 5 gallons of water an hour, or about 120 gallons for twenty-four hours ; 60 gallons for 
twelve hours. 

Mr. Smead : Wliat would be the amount of daily watery excreta for about 300 pupils ? 

Dr. : Abiiut 9,000 ounces of water is a liberal estimate.* 

Mr. Smead : There are 128 ounces in a gallon, and hence 5 gallons per hour is equivalent to 
(!40 ounces an hour. We should multiply this by two to find the total amount of evaporation 
going on in both boys' and girls' closets, giving 1,280 ounces an hour. Now the number of hours 
during which the air is passing at the rate of 350,000 cubic feet varies. Here in Toledo it passes 
nearly twenty-four hours, because we have natural gas ; but ten hours is a fair estimate for most 
other jilaces. This, then, gives us an evaporating capacity of nearly 13,000 ounces of water each 
day, while the maximum estinuded daily excretion of water is about 9,000 ounces. 

Dr. : The basis of computation is certainly very fair. 

Ml'. Smead : Well, you know I like fuct figures better than tlieoretii:<d figures anyway, and 
ii\ncQ fiact figures are obtainable let us cora]^a,re the theoretic/d figures with them. I agree witli 
you that your estimates seem very fair, judged from a common-sense point of view, but let us 
look at the facts. I recently estimated (by weighing a portion) the dried residue in one of those 
closets. I found about 50 pounds in each closet, making less than 120 pounds of dried residue 
in both. This has accumulated in about 120 days, making less than 1 jtound dried residue [ler 
day from 300 pupils, while, according to your estimate, there should be something over 10 pjounds 
a day of dried dejjosit. 

Dr. : My figures are outside estimates — a mixed population of a city averages about 

2-V ounces per day excreta. I assumed 2 ounces for school children — rather high. Hence you see 
that my estimates on the capacity of evaporation are also outside and safe figures, the premises 
being granted. 

Mr. Smead : Right here, doctor, I should like to read you an extract from Sewall's article on 
" The Physiology of Respiration": 

TH1<] PHYSIOLOGY OF RESPIRATION. 

It is said that we breathe to purify the blood. But how ? Why is it, then, wlien we wish to preserve, to 
keep pure, any organized matter, as ver;etables or meat, we remove, as far as possilile, all air, and secure it 
frfim its action? If the air will purify the blood, wliy not meat, or any other organized body? Now we know 
that the air — or the positive acting agent, the oxygen — always acts as a destroyer ; its sole office is to tear down, 
to break up all organic compounds and resolve their elements into simple and more stable groups. Its office 
and tendency is everywhere the same, and unless this tendency be resisted by some antagonizing force the 
oxygen would speedily and completely destroy the wdiole organized world. Then why does not oxygen 
destroy the animal? It does, and yet does not. It feeds upon the very tissues of the body, and is fed by 
them; it demands victims to be sacrificed to appease its never-satiated appetite; and were it not for that 
strange and mighty force which we name and recognize, but do not comprehend — vitality — which regulates 
and controls the action of this agent, it would speedily resolve all organized matter into stable and lifeless 
forms. Literally, the organized world would be burned up and naught left but its ashes; and when vitality 
ceases to antagonize or resist its action we return to the dust from which we sprung. 



*Eacli pupil is assumed to pass about 2j ounces of watery excreta daily, and 2 ounces of solid. This gives about 9,000 ounces ot 
water daily, for -"GO pupils, to be evaporated. One cubic foot of air at 05° F. and SI per cent relative humidity is capable of taking up 
.312 grains of watery vapor before it is saturated (the air rarely reaches SI percent relative humidity in rooms, and is often above 
~t'p in vaults). The exposure is not complete, and so it is assumed in the above that 1 grain (instead of 1.32) is taken up by each cnbio 
foot of air j.assing through the vauHs. £.10,0(10 cubic feet pass through, and hence "TO.IMI grains of water are taken up each hour, 
or 700,000 on both boys' and girLs' sides of buildin.g, equal to 10 gallons. Solid excreta, 2 ounces per day per capita, gives 720 ounces, 
per day, less 75 per cent for water, equals liO ounces per day, being more than 10 pounds jjer day dried residue. 
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Then, lireathin;.' is not for the puriiose of jMuifving tlji- hloo^l. liut t'j Ijieak d'iwn the ti,---ue- of the Lo''.}- 
and remove them under the direction and control of tlje vital principle. In all aniuial tissue- tliere is a \vori^ 
performed whicli lias a tendencv to wear out and render unfit for service part- of themselve.- — part- fi' ni"h_- 
cules that have lost their vitalitv — and these worn-out uinlrrules hecome the f.iod fjr ox\"_'.-ii. Tlie>e worn- 
out atoms are, for the most part, hydrogen and rarljon. The cixyf.'en seizn- ujiori thc-ni and conveits tlitni. Ijy 
thus uniting with tliern, into carbonic acid and water, or. n>ini' another fitrnre. the o.xygen may be regarded 
as .scavenger boats, wdiich enter the lungs, pass into tlie blooij, and are carried int'.' every pait of the body. 
where they are loaded w'ith these worn-out eleinerits. rurbon and hydrou'en. A\'itli these loads tln-y r'-turn 
through the veirrs to the lungs and pass out into the air in the form of c-aibonic acid an'! vapor of water. 
They are now taken up by the leaves of the trees, nnl-.aded. the carbon and hydrogen ■■ntering int'j and 
beroming a part of the tree, while the uidoaded scaA^enger boat.- ■'■xygen are returned to the- atmo-phere t'j 
repeat the process. \'erily, tlien, the "ieaves are for the healing cif tire nations.'' This, then, i^ the orfi'.e Cn' 
respiration — to remore tlie irom-out tissues of the ho'ly. 

Now if the air is more or less saturated with tlii- i-arljonic acid, some of these loailed l^aru'C-. «ben we 
inhale a l.ircath of air, will enter too. The demand of the tissues is for veliicles to carry away the waste jir'..- 
ducts, and the demand is imperative ; and thougli the luaded barges go at the call of the suffering ti^-ues. 
they catmot remove any of the material, for they are alreaijy cooipletely loaded. Two atoms of oxygen can 
take but one of carbon, and therefore they but obstruct and bh.H/k up the \\"ay. and thus jiri.iduce disorder and. 
disturljairce — disease. 

Xow there must always be a small amount of carl.ionic acid in the atnm-phere. liecause it is continually 
being emitted by the whole animal kingdom, and as a produ'-t of couil.iustion and decay. Yet. f^y the 
peculiar law of gaseous diffusions, it is so completely diffused through or mingled witli tlie atmosijhcre that 
it amounts to only -j-d.jo of its weight. 

As the specific gravity of carbonic acid is considerably greater than that of tlie air. were it not (or this 
gaseous dilf'usion it would settle to the Ijottom of the atm^-pheric' oi'can and f..rm a kiyer fivi- fWet in dc-]ith. 

But if only the normal amount be preseirt, it is comiiletely dilhrseil, so that we lire] it i-xi.-ting in <-xactiv 
the same proportion on the mountain and in the \alley. h!ut if mnre than ^-^777 be jire.-cnt. the tendencv is 
to settle at the bottom, making the ten per cent of carliMuic acid greater near the surface than in the higher 
regions. Thus in the GroHo del Cane, in Italy, where the gas escajjes in large quantitie.- from the earth, 
all animals entering the cave almost instantly die from the efiect of breathing the carbonic acid. Xow. if the 
air contain onlj' one or two per cent, its effect is clearly ].oisonous. If ten per cent, it pircidnces immei-Iiate 
death. 

3Ir. SmeacT : That is a Tjeautiful explanation of the part that oxvgen plavs. and it seoin- ir, 
me that there is an i.ii:t"iil destrurtion of iJried t\<-'iI ;//"//</■ ■■oii-tantlv going on and pa--ing r.fi' 
ill comljiiiation with oxygen. Tliis may a(.'C0iiiit for tlie \erv small amount of re-iduuin f'lund 
in the vaults as compared with your estimates. These feature- are interesting, Ijut let us refer 
hack to the schoolrooms and their relation to di.-ease propagation. Wliy ihj cliihlhood iJi-eases 
spread so rajiidly V 

Dr. : I>ecause as a rule school cliildren Ijreathc and re-breatlie tlie -ame air. The 

natural vitalitv and resisting power of the system is thereb\' Ii:)W07red. and tin- element of cciiit.rjion 
is free to gain access to tlie system, and the work of disease begin-. 

Mr. Smead : Surely then good ventilation in schoolroom- and pure, whole.rome air^ull lessen 
spreading of contagious diseases. 

Dr. : You are quite right in ycmr iiiference ami statistic- will jo-ovo tlic- -aiiie. lii'jwn- 

Seijuard reports tliat he lias found and isolated a poiscmous ptcunaine lan 'Organic con-tituent ) 
in tlie air from the lungs, ami that its poisiuious effects are intensified by raising tlie tempera- 
ture. This may account for the rapid sjireading of childhood disea-e- to a large extent. tVu' in 
the iliseased state such jioisonous excreta are certainly increasi_-d. IleatiiiL:' liy dii'ect I'adialion 
(as bv stove or steam-coil in the room I would then lune the efiei-t cd' heating up the ]>oi-,,nrjus 
constituents of the breathed aii-, and thus intensify their \ iruleiicy. Tlii> metjiocl (jf jn.atiii'j- 
wcudd not even dilute these poisons, but tliey continue to a'/cumulate, an.;l ai'euot only re-lu'oathed 
but are deiiosited on walls and ceiling, and, together with watery vap'O' and orL^anii- matter. 
furnish a most excellent feeding-ground for disease germ- to grow- and multiply. 

3Ir. Smead : Doctor, what becomes of the "foul air." laden with liuniaii emanations and 
gases resulting fi'oni the destruction cd' the vault coliteiit>. after it e-cape- from the top ot' the 
ventilating- slacks that I erect ''. 
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Dr. : I have frequently taken the temperature at the stack outlet, and have always 

found it more than 10° F. above that of the surrounding air. Now the rate of ascent of the 
air in the ventilating shaft de])ends on the difference in temperature between the air in the 
shaft (it is better to take the average of the irliole si/atein from the fui-nace to the shaft outlet) 
and that of the atmosphere outside. Hence, if we have 10° F. difference at the outlet, the 
average for the whole system would be much higher, and (disregarding friction; this difference 
of temperature is an index of the velocity ejf outgoing current. 

Mr. Smead : If you found the air of the shaft outlet 10° F. higher than the outside air, the 
average for the whole system would give at least 20° difference. You say at one interview that 
the air in the vault was 70° ; in other words, the base of the stack is "70°, and the average 
temperature for the twelve school months is 43° F. There you have a difference of 27° F. 
This gave a current of about seven miles per hour at the shaft outlet. 

Doctor : The air leaves the mouth of the foul-air shaft at a velocity between five and 

seven miles an hour. 

Mr. Smead : On a still day that would certainly continue its ascent, just as we often see the 
smoke from a factory chimney rise to thirty-five or forty feet above the outlet. But I am aware 
that smoke is not a gas, and does not diffuse rapidly. 

Dr. : The gases of which the foul air is made up mingle very rapidly with the pure 

air. The degree of dilution is, under the most simple calculation, the square of the distance 
from the shaft outlet. Let us take a pailful of air containing about one part of carbonic acid to 
one thousand parts of air (and other gases in proportion) and follow the .rate of dilution. At 
100 feet from the shaft it would be about one part of the ford gas to 10,000,000 parts of air. 
Remember that the oxygen destroys these noxious gases very rapidly, and the sunlight purifies 
by the chemical properties of its rays ; and when you consider the small spjace occupied by people 
as compared with edl space you could then multiply by one hundred millions more, and not then 
reach the limit of diffusion that takes place after the foul air from school buildings leaves the 
ventilating shaft. 

Mr. Smead : What an overwhelming dose of poisonous airlthe neighbor to the school-house 
must endure ! If he can muster the audacity to assert that this air is injurious in such a state of 
dilution, he wcjuld do well to carry his delusion into commercial life by squeezing a lemon in the 
Maumee river, and selling Lake Erie by the glass as lemonade ! 
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THE DEY CLOSET SYSTEM OF DISPOSING OF EXCFEME^^T. 



DY JOSEPH A. STIL^\•ELL, II. IJ,, BEO^\'^'STOAVX, IVD. 



From Indiana State Pjoard of Health Report. 



This is worked on the same pri]]cip]e as that by whicli rjiines and tinineis arc ^ eutilate'.l. 

The thing of primal necessity is a shaft or chimnevthat will conduct a column of air .^o high 
above us tliat its output will be beyond our breath supply. 

This is necessary in order not only that the foul air may be placed bieyond our reach liut tliat 
it may he th]'own out into a wide range of atmosphere, where the great law of the dilTusion of 
gases will scatter and mix it in such a manner that its no.xious properties are destrfiyed. 

In mine ventilation the shaft is sunk into the earth until it reaches the mine at a place farthest 
from the shaft by which the mine is being worked. Then licat is made by fire at the liottom, 
which lifts the air to the top of the shaft above ground, and by tlie vacuum tlius created fresh, 
pure air is invited down the work-shaft and carried through the mine to the ventilatirjg shaft. A 
circulation of pure air is in this way supplied to the minei's and the foul air carried ijS. 

The dry closet is made at the liottom of a stack, shaft or chimrjey and heat applied at this 
point. The heat raises the air and carries with it the foul volatile matter of the excreta. Vola- 
tilization and evaporation are continued until only the dry residue is all that remains. 

To accomplish this a shaft or chimney with a stove at the bottom, or a lamp may do all tliat 
is needed, with privj' seats so arranged that a current of air will lie conducted from the outside, 
under them, or through the holes, to supply the rarified space about the heated stove. So long as 
the heat is kept up this current and vaporization will continue, and the drying and neutralization 
will take place. 

Testimon_y that will establish the practical application can Ik.; furnished, of wliich the follow- 
ing is prominent : 

Dr. T. Clark Miller, of Massillon, Ohio, then president of the State hJoard of Health of that 
State, has taken pains to examine and report on the efficiency of this s} stem ; he says : 

It is almost a new sun in the sanitary heavens. 

He had the firm of Isaac D. Smead & Co., "who are putting in apparatus of this kind, employ 
Prof. Kirchmaier, of the Xoi-thwestern Ohio Medical College, to examine and make a report of 
the working of the closets of this fin 



rm. 



The Ohio ."^tate Boaiio of Health. 

3Iassillox, Ohio. Alarch 22, ISS/. 
Isaac D. S.mead, Esq. : 

JJear Sir, — Have you the data to fill a table, such as the one enrloseiJ, as to the schools warmed and venti- 
lated by j'our system in Toli'do? Of course the percentacrc of CO^ is the crucial test. I would like to have 
these points for use in ;l report on Warming and A'entilation and Sch'.'Ol Hygiene, which I am gathering: 
information for, and intend to iirejjare during the present year. Of cour.se if I cannot get these points I will 
have to do without. I thought it possible you might have them. Yours very truly, 

T. Claeke Miller. 
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•> 


5 


Gi'ade of room. 


Isaac \K Smead & Co., Toledo, Ohio : 


(iO 


00 
40 


(>0 


Number of seats. 


Gciilli'miii, — Your order to iiiuke iiuantitalive an- 
aly,sis and other experiments to as^eertain the saUilirity 
of the air in a .school hnildinij; containing j'our warm- 


(Jti 


4,S 


Number of persons present. 


lictwccn 3 and 'i 1'. Jl. and 
between 10 and 11 A. Jl. 


Hour of visit. 


ing apparatus and ventihiting system, as requested by 
Dr. T. Clarice Miller, President of tlie State Board of 


2.981 


2.y,si 


2.9H1 


CO, in 10,000 parts in outside 
air. 


Health of Oliio, has been complied with. 

On April 5 we proceeded to the Illinois Street 


4.450 


4.201 


.3.!J90 


CO 2 in 10,000 parts in rooms. 


School building, which is wai'ined and ventilated by 
tlie Smead apparatus and contains the Smead system 


21 .001 


21.001 


21.001 


Oxygen in outside air in 100 
parts. 


of dry closets in the Ijasement. 

The closets we found in perfect condition; the 


20.796 


20.S20 


20.S12 


Oxygen in air in rooms in 100 
parts. 


air in the rooms in which the closets are situated was 
entirely free from the objectionaltle odors usually 
found in sucli places. 

The following is a tabulated, analytical report of 
the air in and about the Illinois Street School building: 


..S.5 
.79 


.85 
.83 
42° 


.85 


Relative humidity in outside 
air. 


.74 

42° 


Relative huniidity in school- 
rooms. 


42° 


Temperature outside. 


Eight estimations were made — four for carbonic 
acid gas and four for ijxygen. Air was collected at 


70° 


08° 


70° 


Temperature in rooms at floor. 


different heights in the rooms, during school hours, 
on April 5, V. M., and April (J, A. M. 


70° 
72° 


68° 
68.5° 


72° 
72..5° 


Temperature in roonis 4 feet 
above floor. 


l^'or estimating carbonic acid gas, Pettenhofer's 
method was used. 


Teiuperatui'e in rooms at ceil- 
ing. 


For oxygen, Liebig's method. 

In rooms grade 1, 2 and 5, we njade such experi- 


1 


1 


1 


Nuiuber doors — closed. 


ments as wo thought necessary, with results as shown 
in the annexed table. 

All of which we respecthdiy submit. 


7 


7 


7 

7 

11,01)0 


Number windows — closed. 


7 


7 


Nnnil)er ventilating registers 
— open. 


(Signed) (1. A. KiitcimAim;, Ph. C, 

Prof. Cliiniialrij mid Tixvlcoloiji/, 


1 

11,(100 


11,01)0 


Cubic feet in roonis. 


N.-\V. Ohio Med. Collnj,'. 


,S.!I 


.S.o 


lo.s 


Time required to change air in 
rooms, in minutes. 




(;A- 


8i 


11 


Average age of children. 
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Dr. Vail Pelt, Health OtHcer of TdIwIo, Ohio, also reports : 

I regard the Isaac D. Sniead system of dry closets healthful in e\'cry way. 

Mr. P. D. IJricker, of Jersey Shore, Pa., says : 

The dry cb.isets are etficaciuus, novel and highly appreciated liy us, as they wiirk well. 

A special committee of the LJoard of Education of Eiiglewood, 111., August 5, issii, reports : 

We inspected the ))uilding (a school building in Toledo, (ihiu) very thoroughly. I<]ach vault was ahout 
:34x;i feet and 20 feet long. These are connected with a ventilating shaft, which is -I.n:') and ti'.l feet high. In 
the base of the shaft was an iron furnace with a very moderate fire in it. Nothing had been ivmoNcd tr(jm 
either vault since they were erected one year ago. The door at tlic end of the girls' vault was icide open, and closet 
connected directly with the janitor's liring-irjoms, all tlie doors being wide open. In approaching this vault, and even 
in standing within the vault door, tliere was not even a suggestion of disagreeable odor. We were astonished at 
the small amount of excrement left after a year's use bySOO children, showing that almost all of it goes up the 
flue as vapor. 

AVe tested tlie draft through the privy vaults with an anemometer, and the result showed a passing 
1,250 cubic feet per minute in each. It must bo remembered that the mercury on the outside of the building 
stood at S5° and 00°. We burned some of the dry excrement in a furnace fire, and it burned as readily as 
cannel coal. 

In the same report of another building this committee says : 

Five hundred chihlren have been, in attendance at tleis school, and no excrement has been removed for tiro years. 
Wo went into this \'ault and found no disagreeable odor whatever. There was no lire in the ventilating shaft, 
but the current of air from tlie closets was very strong. In the boys' closet some holes hail been bored through 
the lloor into the vaults for the accommodation of urine accidentally spilled. Tested with a match there was 
found to be a strong current of air dow'n through the auger-holes. The vaults could be easily cleaned by one 
man in two hours, and the system works perfectly, and the entire cost was less than itJloO. 

Dr. G. W. Keel}', a member of the school board of Oxford, Ohio, after reciting the encomiums 
of various parties whom he came in contact with on a tour of inspection of school apparatus, says : 

At the South Street School building, Toledo, we snw the best test of the dry closet system. This is an 
eight-room building. The superintendent and janitor told me that at least four hundred pupils had been 
using these closets for two school years, and that the vault bad never been cleaned. I C-xamined the vault 
carefully, crawling by the side of at least three stalagmites maile by deposits from the boys, striking them with 
my cane. They were bard and dry, and it seemed to me that a bushel basket would hold all the vault con- 
tained. When necessary to clean the vault the deposits can be burned. 

D. W. Jeffcris, of Chester, Pa., in a paper read before the State Sanitary Convention at 
Philadelphia, says : 

Somebody has said that he could judge of the civilization of a people by the condition of their [irivies. 
Between the foul-air-gathering rooms and the ventilating shaft we have placed our closets. Through each set 
of closets will rush 150,000 cubic feet of dry, warm air every hour. This air has already accomplished the 
two-fold purpose of warming and ventilating the rooms above, and now is called to another office as it sweeps 
up the big chimney, carrying W'ith it all the moisture and bad odor of the excreta, leaving behind only a 
small quantity of inodorous material, which burns readily, and which may be actually burned in situs or 
thrown into the furnace. No malodor can possibly reach the schoolroom. 

Tlie apparatus necessary to the most economical and efficient application of the system is as 
yet limited to tliat of Isaac D. Smead & Co., Toledo, Ohio, and associateil offices, so far as I 
am able to find, and to whom I am indebted for tlie references to prove their effectiveness, and 
of course whose acts in the premises have to be taken with the much swallowed cutn graao salis. 
But they forestall objections by guaranteeing satisfaction. 

But joer contra what have we'? The privy vaults and cesspools are the same authorizcil by 
Moses, and have not been improved since the Children of Israel crossed Jordan to the Promised 
Land after the exodus. And without any intent of disparaging the sanitary regulations of the 
translated lawgiver, we must say, after four thousand years of experience, that they are methods 
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of hiding .1 poisdii, tilliiiLC llic t'aiili witli traps and xnarcs to <lcstriiy tlui.sc wIm) ('ulliiw us ; that tlie 
grrnis of ])estilcnix' and death t,hiis ])lanl,cd and cultured, carrying yearly victims to untimely 
graxes, is the re|ir(iach of the system, and Tuankind cries aloud to he spared. 

The soAvei', while it has a fair a|i|icara.iice in many res]iects, is only jiassing the evil to the 
next neighl.)or, with the compromise that it shall continue t,o pass, Init linally is strandeil on the 
first shoal of river oi- hay, ordy to he compromised with again hy some new contrivance and 
expensive outlay. 7v(unlon has two thousand miles of sewei-, al- an exp(uise of one hundred and 
fifty millions of ilollars, and her filth on haml yet. New \'<irk, oidy a short time; since, ha<l an 
estimate for repairs on her sewers amounting to six rnilli(Ui dollars. 

If you wish to pu/.zle a man of science who has given a.ttenfion to the sidiject, you only need 
ask him what is to he done with future accumulations of olfc'ti! ina.ttei'. 

The theory (.if dry closets is very simjile. The practical application is simple anil ellicient. 
Instead of hiding away in pits and siid<s — traps anil smires foi' the unwary — or slushing ?niles of 
filth into ri\'i'rs of pollntion, and passing it from hand to hand, the giant is l,o he sti'angled iji its 
cradle liy the constant watchfulness of draft ami eva])oration. 

When every house shall have a shaft to evapoi'ate its filth ; when Ihe human hrain shall set 
down to cheapen and render ellicient- this system, then sewei' and vault- will he Ihe adjuncts ol the; 
drying process. 

Permit me to imagine a large city, ha\iiig exery lia.hilated point- set with a dry ing shaft ; 
having the accumulating filth cuniinually on Ihe mo\'e upward, and hylliis means constarilly 
creating sjjace to gather in puri' air IVoin the hills .and valleys, ii\'eis, lakes and seas ; from where 
contamination has heen spared in the sanu' way ; imagine Ihe new impulses, the ginwth ol hrawn 
and hrain, the profits, the jdeasuix's, givingall life a new lease' and dcepei' leasehold, where aggre- 
gation nu'ans growth, instead, as now, decay and death. 

If vital economy and health genesis is the; |iiirpose of lliese pulilic hoards — and that- they are 
no one who ohservcs their etTorts will deny — then the questions and knowledge I'egai'ding them 
sliould lie laid hefore the millions who are the inevilahle ]iarlakers of their fruits, he they good 
or bad, in such a manner that they who are the linal arljiters may see ami feel the right, and 
select with intellitrence and correctness. 
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Si I lead's Solioolrooni Heater, 

(See pages lOG to 112.^ 



r I lITK cuts on pages lOHaiid 111 roproseiit tliG A^onlilatirig Heater wo are now maniifaetiiring 
-^ lor us<; irj scliool oi' olhci- liiiildings wliore a f'lii'nace eannot well Iji' inti oiliiceil. 'J'lie I a\ oi' 
with which our Scli/jidro'iin JJcufrr has lieen I'cceived by scLool ilir(.'Ctoi's, eliui'ch ti'ustees, 
mei'chants and others, has induced us to expeijd a large sum in adding new Icatiii'es wliiih, ue 
think, will make it by far the most jiopular ventilating stove e\er manufactuicil. "J'hci aihantages 
of an oi'iox i-ii;i': ov/oj; a cr.osior> om-;, in the matter of varrniiuj fJui fcul and conductirjg the foul 
gases fi'om tlie I'oom, are too ajjpai'ent to rec(uire comment from us. 

'I'he first \entilaling stove ever made was patented by Mi'. Ruttan. For the past twenty 
y(;ars a great rnany of his stoves have Ijeen manufactured ; Ijut as they wei'e only suitable for 
burning 'mood, we cfjuld not meet the demand for a i-onl-hiiniw. Wc ai'c aware that thei'e ai'e othei' 
ventilating stoves (so-calledj in the West, and have examined them all with gieat care. A\'e 
made the examination with the intention of buying the light to manufacture the one best suited 
to tli(! work — that is, warming with a volume; of air instead of by radiation. ]5y our examination 
we learned that all schoolroom stoves were but littli; more than a common cannon stove with a 
sheet-iron case, and tliat the amount of air they would warm was by far too small \i> pntperhj 
ventilate a schoolroom. 

'J'he princijjies upon whicfi we liave constructed our stove ai'e substantially the same as we 
liavo heretofore used in our furnace, to-wit : a large; amount of actual fire surface, large lire-box, 
and more than twice the grate surface of any other heater. "^J'hi' casing, Ijeing of cast-iron, r.idiates 
less heat, is more, ornamental, and less liable to injury liy riii\l or blows from pujiils than il made 
of sheet-iron. 

Wc guarantee the heater Ui l)iirn soft c.oal or wood equally well, althouL;h it is made with 
espef-ial referencf; to the coiisuin|ition of soft e-oal. Its weight is about four times an iimcli os 
oilier Kloves, and threat care has Ijcen used to make it daruhlc. 
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Town of Gates, District No. 4. 

Gates Centre, April 27, 1889. 
^Iessrs. Smead & XoRTiKOTT, Eliiiira, N. Y. ; 

Gentlemen, — The ventilating heater whicli you put in our scliool in December, 1887, lias given perfect 
satisfaction. 

1. We can keep our schoolroom from 00° to 80° in any weather. 

2. The room is an even temperature in every part, not varying over from 2° to 4° at a distance of four 
feet from heater and the back part of the room. 

3. The ventilation is good ; we always have pure air. 

4. We use very little, if any, more coal than with the stove which warmed only a small part of the 
room in very cold weather. 

Respectfully yours, J. L. Chase. 



Leo.minster, Mass., April 22, 1889. 
Messrs. S.mead & NoRTiii:'f)TT, Elmira, N. Y. : 

Gentlemen, — In reply to your inquiry of April 18, concerning I'esults obtained by the schoolroom venti- 
lating heater, of which we liave four in use, I can say as follows : 

1. We have been able to obtain comfortable temperature with the mercury at 1.5° hielow zero, sttirting 
fires at (i:30 in the morning. 

2. The uniformity of tempierature in different parts of the rooms is remarkable. 

3. The ventilation is excellent. 

4. As to the amount of fuel used as compared with other methods of warming schoolrooms, we find 
this is the cheapest that has come under our observation. 

Respjectfully yours, I. F. Hall, Sup't of Schools. 



Jeremiah Sjiith, School Co.m.mlssioner, Gates, Monroe Co., X. Y. 
P. 0. Address: Box 200, Rochester, N. Y. 

Gates, X. Y., May 2, 1889. 
Messrs. Smead & Northcott, Elmira, K. Y. : 

Gentlemen, — I am glad to inform you that the schoolroom ventilating heater set up by j'ou in December, 
1887, at Gates Centre, has, from the first, given universal .satisfaction. Both as a heater and as a ventilator it 
does pierfeot work. The even temperature in all parts of the schoolroom (24x40x16) is quite remarkable. 
Our trustee informs me that by comparing his coal bills with those of other seasons the quantity used 
for the heater does not vary much from that consumed by a stove, with which the temperature could not be 
brought up to a comfortable point in winter weather, to say nothing about ventilating. 

Entering frequently, as I have done, ill-ventilated schoolrooms, where the atmosphere was oppressive, 
prepares me to appreciate a perfect ventilating and heating system, and to discover, beyond the possiliility of 
a doubt, the most potent health destroyer — eiiiated air. 

I am confident that people must soon be taught to aijprociate a perfect heating and ventilating .system, 
and that the old style stove mvM rjo. 

I am, gentlemen, yours resi)ectfnlly, .Jeremiah S.mitii. 



Lake ^'IEw, N. Y., May .5, 1889. 
Sme.\d & Xoetiicott, Elmira, X. Y. : 

Gentlemen, — Yours of April 18 received. Tlie heater in use in nur srhoolroom the jiast two winters gives 
perfect satisfaction. We have never noticed a difference of over f )iir degrees in temijcrature in any part of 
the room at same height from floor. The coldest, windiest days last winter the temperature was kejjt above 
70 without the least trouble, and frecpiently the cooling damper was lowered. .\s to the ventilation, we have 
no scientific tests, but the air is always fresh, and no complaints nf headache, etc., we so often hear of in un- 
ventilated schoolrooms. Our room is 20x32 with 12-ft. ceiling. 

Very truly yours, Geo. B. Cole, Trustee List. Xo. 12. 
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HOW TO SELECT WARMING AND A^ENTILATLXG APPARATUS. 



"TllliUJi Is A l'l;l.Vl II'I.i; WIIK II IS A r;AK against all INFORMATION", U-IIIITI Is lT;ri(,F A'.AIN-T ALL ALOUMLNT, 

ANIJ WIILTI (ANNOT FAIL TO KFEP A MAN IN LVELLAsTINO li;\,,ll\Sli:. TlILS I'l:IN(H-LL IS, 

toNTFMI'T FKIOR TO EXAMINATION." — Dr. Pu.h ^ . 



ONK of tliL' LcrrntL'st fai'ces enaetcfl liy any man or sei r.f jncu is tliat one ^•el■v fi-(:M|ueiitlv 
eiiaoteil l)y IjohfiIs of i/diication ami otlier roiiiimiltoes ]ia\iii'_:' in i/liai'Lfo- tlio ei'ii-irnoiioii of 
jiiifilic; liiiililiny's. Yi.'t, I ilii not km.nr tliat tln-v an- ontiroh' at fanli.noi- ami snro tliat I ran 
mako plaiij a licttci- mctlioJ tlian tfie ono nsually ailnjiicil. 'Jliuy 'jcnLTall v know little or 
notliim;' aliont tin/ siiliject of \\'anning ami Aenti latin;,; or uf the- varimis kimls ..f a|i]iaratii- in 
use ; tile}' sinipl}' know that tliey must buy snine kiml ol' a heater, ami as tlii-\' work without pa\' 
ran ,L;i\'<' liul little attention to the matter. Tln-v postpone llie Icttiii'^- of tln^ contract as lomj" as 
possible, tlien in\'ite' bills, Li;et themselves in positiun to be talkcl to b\- tin- •' H'/rnts" albiwiiiL'' e.'ieli 
"agent" say tliirt\' minutes to teach them all In,- knows iijinii tin/ subject, (.\mple time I a'lmit 
f(jr the majority to tell all they know of the matter, if we may jmlLfe of tln-ir knowleilLO- lj\' tln_'ir 
works ! 1 j l]iit suppose there is among those who bid on the work to lie ilone a careful, cmi- 
jietent, cmlservati^'e ami e.xperiemjed engineer, A\'Iio lias gi\ei] a score of years to the Ic-arniny- of 
the business, \\'lio has had several humlred buildings under his persrnial super^'ision, and who is 
lionest enougli to acknowledge that he has made mariv mistakes in the jiast and is an.xiou- to 
avoid them in the future, and wlio may have sjjent from ^^I'tio to •'-:.30o in prepaririif plans ami 
estimates on the Vmihling under C(Ursideration, and who mav ha-\A- discovered serioirs errors in 
original ecjiistriie-tion or in tlie plans prepared Ijy the architi-ct — errors which if not C'UTected 
would, to his positive knowledge, cause a failure, no matter what apparatus miuht lie used. Can 
he in thirty minutes' time exjilain all these details and teach the committee a busines- it has 
taken liim years to learn, or make clear to them a set of jdaus it ma}' have taken him two weeks 
to design V ^lanifestly not. It is jireposterous to suppose he could, and i-speciallv if he be met 
with and liave to deny or explain a lot of statements tliat srune '• agent " or visii.iiarv ■■ salesman "' 
mav have presented to tin' committee before his ajipearance. The}- (the •■agi-nts") mav liave told 
the committee tliat away down in some obscure corner of some distant state. •• awav back when 

Adam was a boy," tjie system was a failure, and that the- syst(.-ms used Ijy all others than 

themselves had " lieen used liy the Chinese four thiuisand years ago.'' An<l after answering all 
those statements, how much time is left him of this " tliirty minutes " in which to explain to the 
committee who cast the v-ote. and of vhom perhajis not more than two eir tliree know tlie 
difference between a plan of a building and a map of Europe. Ibjw much tinn/ I say has the 
engineer left to explain his methods as represented probably b}- an expensive s(.-t of iIrawinL''s 
absolutely necessary to the proper execution of the contract ';■ First-class work in any line alwavs 
costs more than second or fourth class, and as it is fair to suppose that the .■sfmlrnt knows more 
tlian he wlio has never stmlied, it is as fair to presume that a carefully prepared estimate is 
higlier tliari one tliat is " guessed at." 

I can assure the reader tliat it is often mighty up-hill work to get a majority vote for the 
best apparatus fi'om tlie wise men who have devoted possilily tlii'ee hours to the 'piestii.n. I was 
recently given an hour in which to answer the arguments (y) of four "salesmen," three of whom 
had never warmed a building one-third the size of the one under consideration, and to explain a 
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set of jilatis it had cost me is^fio to prei)are (no designs liad Ijeeii suTtmitted by the others). I 
was also asked to make plain to these wise men why my bid, on whicli there was not a profit to 
exceed ten per cent, was over •'^J-,000 higlu'r than any of the others submitted and more than §0,000 
more than the lowest. It cndd not be doiui, and I refused to attempt it, and the cheapest apparatus 
was voted in by the executive committee ; but the vote was afterwards reconsidered, and, owing 
to the earnest, honest etfoi'ts of a few members, faithful to the best interests of those wlio would 
be obliged to occupy the building (a state university), the contract was awarde<l to me. There 
are many "agents" running around the country selling "hot-air furnaces" and steam fixtures 
whose stock argument is that someone else has made a failure somewhere (and that genei'ally a 
long distance off), and who know no more about the business of successful engineering tlian the 
average (puick who hawks " patent medicine " abrmt the country knows of surgery. Xo 
matter how the Ijuilding may have been plarjned and constructed, " it is all right," and all the 
occupant re(iuires to complete his happiness is the possession of their " Eureka " or "Florida." 
" Any hardware dealer or steanifitter can set it in jiosition, and any ten-year-(jld boy can manage 
it, and no matter what the quantity of fuel used, the result will be the same!" They will 
recommend, say, a 5U-incli furnace for a residence containing 20,000 cubic feet, and two of the 
same size for a church or opera house containing 200,000 cubic feet, and of course in the latter 
instance there can be but one result and that, failure. Now I have, and at a considerable lengtl], 
stated the condition of affairs as they exist, and the reader would like some recommendation as 
to the course to be pursued by a committee who wish to avoid the err(n's referred to. I can only 
urge iniy-stiijafioii ; honest, careful investigation. The principles g(jverning the question of 
warming and ventilating are easily understood, but the reader must bear in mind that the 
successful application of these principles depends upejn ttie kinnoledije and, skill of the ene/liieer 
in charge of the work, and his kn(jwledge and skill depend largely upon his experienre. Con- 
cerning this, the customer must decide, ami it is for this reason I have presented for consideration 
a large amount of evidence attesting the success of the work I have ih)ne. I do not claim that 
in an experience of twenty years I ha\-e made no mistakes, either in construction or estimates. 
I have made innnij^ but never the same one tmiee to my knowledge, and have corrected all at my 
own expiense, whenever possible for me to do so. 

Li>i.\, Ohio, March 20, ISsO. 
Isaac D. S.mead & Co., Toledo, Ohio: 

Gents, — Yours of the 12th inst., in relation to satisfaction in the use of the lieating apparatus and dry 
closet .system as furnished ]jy you for our od Ward scliool building, was duly received and noted, ily term of 
office expired after the board had contracted with you and during the construction of the building — I had 
served the district for a period of ilfteen years and concluded to take a rest — liencc I have delayed replying 
to your inquiries until I could meet some mendiers of the present board and the siqierintendent and learn 
what they had to say. In relation to the heaters, from present indications they wiU meet all requirements. 
As to the dry closet system, for convenience, cleanliness and morality it cannot be excelled as an appliance to 
a school building, it being so clo.sely under the eye of the janitor no ol^sccne writing or pictures can be made 
or bad talk indulged in witliout the guilty ones being detected. All with whom I have consulted are highly 
pleased with the equipment. Very truly yours, Tiieo. Mayo. 
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CAUTION. 

E are constantly beinc; informed of instances wliere our ^\>t£m of VextilatI' iv. WITH ijT R 
niPEOVEMEXTS, lias been introduced by parties either reiiresentin- themselve- a- our a:.'eiits. or 
that we have no patents to protect our rights. We arc- charged with the failure to wai'm buildings of 
which we Kxow nothixo until we hear the reports so detrimental to our interests. 

So far as we are aide to learn, these reports are started and circulated by those having cheap, mght 
furnaces, and no system of ventilation. We have paid several thousand dollars for patents, and many 
thousands more have been expended to perfect the system. Patents have Vjeen granted for our improvements, 
and WE SHALL COLLPXT A PoYALTY WHEXEVEK THEY APE ESED. 

Any parties now using (withf^ut our consent), or desiring to use. the systems of ventilation, must cor- 
respond directly with us as we have no agents. 



GUARANTEE. 

All contracts made by us contain the following guarantee, i<'> wit : 

"AVe hereby guarantee that the said furnace(s) shall, with good '-are. warm the 

rooms of said liuilding to an average temperature of from G-'i' to 70''' Fahrerjheit during the coldest ufoAlur, 
and at the same time secure good ventilation in all rooms warmed. Provi'led the furnacei's) do'es) not 
fill the above guarantee, we agree either to make it i them i do S'"' at our own expense, or refund all money 
piaid us and remove the furnace(sj from the building." 

For the additional sum of dollars, payable 

when furnaces are set in position, party of first part agrees 

to furnish vault heaters f^ ■? each, . . . - t; _ __ 

2i inch ca.st-iron seats f^^ $ each, - - - $ - — 

.- - 30 ■' '■ ■' " 0S '■ - - S 

feet of iron floor (^, ■$ per foot, - - - $ 

- feet of urinal fl) S per foot, . . . s 

liiglit to use Closet System, ---------- s 

as sViown on plans, and to permit the use of the Lsaac TK Srnead system of dry closets, and to furnish plans 
and specifications showing proper construction of the same. Said closets to be constructed at the expense 
of the partv of the second pjart, and strictly in accordance with sai'l jdans and specifications, and under these 
conditions the party of the first piart guarantees the successful operation of the dry closet system. 



Mayvili.i;. Mich.. 3Iarch 10, IsVJ. 

To WI[(i.M IT MAY (icN'CEILX: 

The Sniead svstem has been in use in our new school building for seven months, and it has jiven 
the be.st of satisfaction in every respect. The daily attendance has been greatly increased on account of 
the ventilation, ^'ine of the forty pupils ennjlled the first month of our last year in one old house 
attended everv dav. Nine of the forty-two enrolled the second month attende'l every day, and ten of 
the forty-four enrolled the third month attended evei'y day. 

Thirty-four of the fifty pupils enrolled the flr.st month of the pre.sent school year attended every day. 
Forty-one of the forty-four enrolled the second month attended every day, and thirty-nine of the sixty 
enrolled the third month attended every day. 

The dry closets -work to pjerfection. I believe it to be the Ije.-t heating and ventilating sy.;tem in use. 

Y'ours truly, (Signed) E. Jj. IiiMr.xn, 

Prvripal. 
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STOVE GASES. . 



WROUGHT-IRON VS. CAST-IRON AND CARBONIC OXIDE. 

To THE Editors of tiik Boston Daily Advertiser: 

Daring the past four or five years much has been written and said in regard to the effects of cast-iron 
used in the construction of stoves and furnaces. Cast-iron, it lias been said, allows poisonous gases (carbonic 
oxide, carburetted hydrogen, sulphur compounds, etc.) to pass freely through its pores, even at temperatures 
below redness. Wrought-iron was claimed to be free from this olijection. 

Certain experiments made under the direction of the French Academy have been quoted in proof ot 
these statements, but have l)een so exaggerated, either by ignorance or from selfish motives, that there is a 
great misapprehension on the part of the public in regard to the real facts of the case. 

Furnaces and stoves liave been invented, claiming to obviate the difficulties alleged, and recently the 
matter was bi'ought before a scientific body in this city, where the great dangers said to arise from the use 
of cast-iron were freely discussed. 

Tlirse dangers have been greally exaggernted and overrated. What are the facts? In lHf'i'-)-('A Deville and 
Treo^t, at Paris, discovered that various metals — platinum, iron, etc. — were permeable to gases at a bright red 
heat; this permeability was only slight, ffir after several hours traces only of certain gases found their way 
thri)ugh. Dr. Carrett, in ]S65, and Gen. Morin, in 1868, Ijrought their experiments to the notice of the Frencji 
Acadeni}', and suggested the appointing of a commission of scientific men to report upon the extent to which 
cast-iron stoves were detrimental to the ]iublic health. At the same time Gen. Morin presented the results of 
several experiments, upon which all of the cry against cast-iron has Vjeen based. These experiments were 
made with soft coal (which, as is well known, yields more gaseous products than anthracite), and stoves of 
cast-iron only one-tenth of an inch thick. The stoves were heated to a red heat, yet in the concluding experi- 
ment, lasting twenty -seven hours, there was produced in the 250 liters of air in a close vessel surrounding the 
stoves about j*^ of a liter of carbonic oxide, or only one part of this poisonous gas in 6,000 parts of the con- 
fined air. Had the gas produce<l in twenty-seven hours escaped into a room of 1 ,000 cubic feet capacity — a 
room without the slightest ventilation — there would have been found in 625,000 parts of air only one part of 
carbonic oxide. If such a room were ventilated, is it possible that the air at any given time would have been 
poisonous ? Even this small quantity of carbonic oxide did not pass through the cast-iron, for by far the greater 
part of it was developed on its outer surface, as the subsequent report of the commission shows. A commis- 
sion was appointed to fully investigate the matter. Among its members were Fremy, Payen, St. Clair, Deville 
and Gien. Morin, and after a series of experiments lasting more than a year, a full report was made. No one 
of those who have said so much against cast-iron seems to have given this report any notice. It is contained 
in the Comptes Rendus, May '■',, 1860. After detailing at considerable length their various experiments and 
methods showing the production of carbonic oxide in small quantities, under certain circumstances, by stoves 
of either wrought or cast iron, they report : 

The results indicated above are produced only when the meted is brought to a red heat. 

The most immediate effects are those due to the direct radiation of these surfaces, and in this resjiect 
there is no difference between wrougltt and cast iron. 

The report further shows that carbonic oxide is produced mainh' by the following causes: 

I. The direct action of the air upon the carbon in the iron heated to reilness. 

II. The decomposition of the carbonic acid in the air by its contact with the metal heated to redness. 

III. The influence of dust and organic matters naturally contained in the air. 

The commission further report that a development of carbonic oxide may take place from wrought-iron 
stoves brought to a red heat, and they close with the statement: 

By lining stoves with fire brick or clay all the inconveniences noted may be avoided. 

It is far from my purpose to underrate the great importance of having the air of onr houses as pure as 
possible, and of avoiding the slightest presence of carbonic oxide or other dangerous gases; but it seems to me 
very wrong that sensational stories should be circulated in tlie name of science, and i'acts exaggerated, causing 
unnecessary alarm in regard to matters of great interest to the public. 

Our stoves and furnaces too often emit dangerous gases, but it is not the cast-iron " permeated by these 
gases at every pore" that is at fault; it is the red-hot surfaces acting upon the air itself; the imperfect 
dampers; the dust in the air. J>et us hope we may hear no more of this great scare about poisonous gases 
coming through the pores of cast-iron in a furnace an inch thick. Respectfully, 

No. 8 Boylston St., Boston, .lune 6. .Ja.mes F. B.uicock. 



OPINION OF A WELL-KNOWN SCIENTIST. 

Prof. Kedzie, of the Michigan Board of Health, contradicts the notion that has been so industriously cir- 
culated of late years that gas will not escape through the walls of wrought-iron furnaces. It will not penetrate 
them as readily as cast-iron, but will pass through if highly heated. Cast-iron furnaces are good enough if 
large enough, so as to furnish sufficient warmth without being overheated, if the joints are well closed with 
cement, and if no dampers are allowed in the pipe to obstruct the passage of the gas into the chimney. More- 
over, cast-iron radiates heat better than wrought-iron. 
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HIGH SCHOOL BUILDING, ITHACA, N. Y, 

A. I!. WOOJJ, ARCHITECT, ITI[ACA. 

Warmei.l and ventilated bv the Smead system. 
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STATE CAPITOL BUILDIXG, CIIEYEXNE, WYO. 



I). W. GlCliS it CiJ., ARCniTECTS, TOLEDO, OHIO. 

Warmed and ventilated by tlie; Smead system. 
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TWENTY-THIRD STREET SCHOOL BUILDING, COLUMBUS, OHIO. 

J. W. YOST, ARCHITECT, COLL'MBCS, OITln. 

Thirteen scliool buildings in Columbus warmed and ventilated by the Smead S5^stem, 




GLENS FALLS, N. Y. 
Warmed and ventilated by the Smead system. 
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SMEAD & XORTHCOTT, P:L^IIRA, X. Y. 
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No. 14 SCHOOL BUILDING. ROCHESTER. N. Y. 

O. K. F'lOTE, AEI.IIITECT. 

WaiTi-ifa ari.l vcntilatea l^y the Sin.-ad svsteiii. 
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Warmed and ventilated by the Smead system. 




Warmed and ventilated by the Smead system. 



SMEAIJ & XOKTIlOriT, ELMIRA, X. Y. 
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WEARY A- KRAMER, A Rl 11 ITECTS, AKRON, OHIO. 

Warmed and ventilated Ijy the Smead system 
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FlCiam^PoK^T^a. 




A. ,S. WAdNKR, AECIIITECT, WI l,M AMSI'OIIT, I'A. 

Warmed and ventilated by the Smead system. 
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Warmed and ventilated bv the Smead system. 
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FIFTH AVP]NUE SCHOOL 131111. DINO, COLUMliUlS, OHIO. 

S. J. HALL, AECIlrTECT, ('I ilJIM IIUS, (JIIIO. 

Thirteen schoiil Ijuildiiigs in Colunilms wanned and ventilated liy tlio Sjiiead system. 
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CENTRAL HIGH SCHOOL, ALLEGHENY, PA. 

,1. F. OHTKUI.IM;, AHCIIITiiCT. 

Wiiriiied an<l vi/ritiluteil liy the Smead system. 
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>SMEAD & NORTHCOTT, ELMIRA, N. Y. 



(©■^(oLLege St s» p^l/^Et^Tow Ave. 
\ofKcivTo 0«T 




Fourteen sclioiil building's in Toronto warmed and ventilated by the Suiead system. 
(Smuad, Dowd & Co., t^ontractors, Tiirniiln, Out.) 



SMEAD & NORTIICOTT, ELMIRA, N. Y. 
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>< ,f^%Ml«|riW^. *'"^'^ ,Mi 






W. W. LDMMUS, AHCIIITECT, 48 C0NGKES3 STEEET, BOSTON. 

AVarmed and veatiliited by the Smead system. 
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SMEAJ) .>i NOUTIK'OTT, EJ.MIRA, N. Y. 
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SMEAD & NOKTHCOTT, KLMIRA, N. Y. 



RJDUP SChJoOL^BVIILPlAe 

Bi\5T 5-a4,i6Aaw \\/\i<H , 







Nine school buildings in Sa-maw w 



F. W. IIOM.ISTEIt, AUCIIITECT, SAGINAW, MICH. 

armed and ventilated Iby the Suiea.l system. 



SMEAD & NORTIICOTT, ELMIRA, N. Y. 



la'i 



iirv^.; 




ILLINOIS BTIIEET SCHOOL LUILDINO, TOLEDO, OHIO. 

HENRY C. CONRAD, ARCHITECT, TOLEDO, OHIO. 

Twenty-six school buildings in Toledo warmed and ventilated by the Smead system. 
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SMEAD & NORTHCOTT, ELMIRA, N. Y. 




PUBLIC SCJIOOL 13UI].DIN(^, CAP.EY, OHIO. 

l'\ K. HEWITT, ARCiriTl'XT, TrFFTX, OHIO. 

Warmed and ventilated by the Kiiiead system. 



S:\IEAI) & NORTH(;OTT, I'XMIRA, K. Y. 
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Warmed and ventilated by the Smead system. 
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SMEAD & NORTHCOTT, ELMIRA, N. Y. 




ELAH TERRELL A CO., ARCHITECTS, COLUMISUS, OHIO. 

Warmed and ventilated by tlie Puiead fcystem. 



SMEAD & NORTHCOTT, ELMIEA, N. Y. 
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Warmed and ventilated b}' the Smead system. 

KOSSITBR & WEIGHT, ARCHITECTS, 47 LIBERTY STREET, NEW YORK CITY'. 
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SMIOAD & NORTHCOTT, ELMIRA, N. Y. 




[INION VliEE S(JII<X)L, DANSVILLP; N. Y. 



L. P. ROmiERS, AUf'lUTKIT, KOCIIliSTEIt, \. V. 

WiiriiKul and ventilated 1>3' Uie .Smead HyHleiii. 



SMEAD & XORTIICOTT, ELM J K A, N. Y. 



li'c 




ADUJSON CS. Y.) IL\I(X\ SCHOOL. 

WALKER & NOI.AN, A Kl IIITErTS, I!<)fin-;STEII, X. V. 

Warmed and ventilated Ijy tlie Snicad system. 
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SMEAD & NORTHCOTT, ELMIRA, N. Y. 




ST. JOACHIM BUILDING, DETROIT, MICH. 

Fourteen school buildings in Detroit warmed and ventilated by the Smead system. 



SMEAD & NORTHCOTT, ELMIRA, N. Y. 
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SMEAD & NOllTHCOTT, ELMIUA, N. Y. 




Nine school buildings in Saginaw warmed and ventilated by the iSmead systcji 



SMKAlJ e^ NOliTIICO'JT, j;LMIi;A, X. Y. 



liT 



ri/^ii 



J"J' C"'*'^^. C'l""' 

vr-mmi-Ami- 




Warmeil and ventilate' I by the Snuead sj'hten 
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SMKAD & NORTHCOTT, ELMIRA, N. Y. 




SMEAD & NORTIICOTT, ELMIEA, N. Y. 
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SMEAD & NORTHCOTT, ELMIRA, N. Y. 
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SMKAU & NOKTIICOTT, ELMIKA, N. Y. 
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SMEAD & NORTHCOTT, ELMIRA, N. Y. 







H HI I a 




Warmed and ventilated by the Smead system. 



SMEAD & NORTHCOTT, ELMIRA, N. Y. 
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SMEAD, WILLS & GO'S BUILDINCI, 417 LOCUST ST., PIIILADELPIIIA, PA. 

Warmed and veiitdated by the fSiiiead system. 
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SMEAD & NOETHCOTT, ELMIRA, N. Y. 




Wanned and vontikitud by the Siiiead system. 
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